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The two Bucyrus plants have produced—together with many inno- 








vations ~the first gasoline shovel, first electric excavator, first Diesel : 1 

shovel, first shovel with caterpillar type mounting. The thousands of 
. . ° ~ ~ 

machines produced include shovels, cranes, and draglines, dredges, — ‘ 

(dipper, hydraulic and placer), railway cranes and ditchers, tower ex- : ia. al 
cavators. Spreader and ballast plows. ix 
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The Erie plant develo ped the f 

Gas + Air shovel—the most efficient 
of gasoline shovels. It has produced 
the greatest number of excavating ma- 
chines of one size and type—a total of 
more than 4,200 Steam Ertes, besides 
over two hundred Gas + Air machines. 
It is here that modern quantity pro- 
ductio yn methods were first applied to 
the manufacture of excavating machines. 





South Milwaukee, Wis. “BUCYRUS” 
and “ERIE” 
consolidated 


Jan. 1, 1928 





Erie, Pa. 


A Complete Line of Excavating Machines and Cranes 
backed by Unequalled Manufacturing Experience 
and Service Facilities 


Starting with the New Year, this powerful new company carries 
on the combined business of Bucyrus Company and Erie Steam Shovel 
Company— 





With plants and organizations which, combined, have built nearly 
twice as many excavating machines as any other manufacturer. 

Never before has such a fund of sound and reliable experience 
been concentrated on one line. 

For months BUCYRUS-ERIE engineers have worked on new fea- 
tures and designs that mean exfra value fo the buvers of shovels, 
cranes, draglines, dredges, ete. 

The customers of BUCYRUS-ERIE can safely count upon— 

(1) Unequalled values, made possible by manufacturing 
facilities that stand alone in this field. 

(2) More efficient machines, perfected by an unequalled 
experience. 

(3) Assured stability. Bucyrus Company was organized 
1880, the Erie Company in 1883. The marked suc- 
cess of both companies gives full confidence that the 
combined organization is in business to stay, standing 
back of any product you buy. 

(4) More complete Service than it is possible to give when 
operating on a smaller scale—the most complete ser- 
vice organization in the field. 

The future of BUCYRUS-ERIE machines can be judged by the 
past success of “BUCYRUS” and “ERIE” products. 

With such a solid foundation to build on, our every endeavor 
will be to reach new heights in service to the user of excavating 
machinery. 





BUCYRUS-ERIE COMPANY 


South Milwaukee, Wis 


’ Branch offices and 

Erie, Pa. rf BUC: YRU US representatives 
’ P 

Evansville, Ind. E I E everywhere. 
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tenance of munitions. 
dustry for the production of ordnance. 


concern, 
an 


ordnance. “Peace Insurance 


affiliations. 
directors serve without remuneration. 
RMY ORDNANCE, the journal of the Association, is 


its responsibilities to the common defense. 


To assist in effecting industrial preparedness for 
war as being one of the nation’s strongest guarantees 
of peace; 
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To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material ; 

To promote mutual understanding and to effect co- 
operation with American Scientists, Inventors, En- 
gineers and Manufacturers in civil life and the Reg- 
ular and Reserve Olficers of the Army Ordnance De- 
partment ; 


published 


The objectives of the Association as set forth in its Constitution are: 








THE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 
dness for war as our nation’s strongest guarantee of peace. 


HE Association endeavors to keep alive an interest in and knowledge of the design, production and main- 
Other than a few manufacturing arsenals—six in all—there is no peace-time in- 
Should war unhappily come again, industrial America will be called 


In an emergency time will 


upon to produce munitions in great quantity and of intricate and unusual design. 
net permit careful study or long preparation for the production of munitions. The problem is one of vital 


THE Army Ordnance Association believes that the solution of this problem, based on experience, lies in 

active organization at all times cooperating wiih the Government. 
sociation is an active membership of American citizens,on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
” in this form is the foremost aim of the Army Ordnance Association. 


The principal objective of the As- 


HE Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 
It is not operated for profit: its income is expended in furthering its aims. 


Its officers and 


solely for the purpose of disseminating in- 


formation on the progress of our munitions developments so that American industry may at all times know 


To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 


cial ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an 

To commemorate the services rendered by the In- 
dustry of the Nation and by the Officers and Civilian 
Employees of the Ordnance Department in the wars 
in which the United States has been engaged. 


emergency ; 
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Aircraft Armament 


By F. TRUBEE DAVISON, Assistant Secretary of War 


A * | write word has just come that Colonel Lindbergh 
4 has performed another history-making feat in com 
pleting his solo, non-stop, goodwill flight from Washing- 
ton to Mexico City. It was a magnificent thing, under- 
taken and completed in what the world has come to know 
as the Lindbergh manner. The Army, of course, takes 
Just pride in the accomplishments of Colonel Lind 
bergh primarily beeause he is a product of Army flying 
schools and too because of the intimate association and 
regard he has always had for our pilots and our planes. 
More than any one man, | believe that he is stimulating 
a world-wide interest in flying which will speed the day 
when the airplane will bring the peoples of the world 
into a closer and more friendly bond and by that much 
insure the continued blessings of peace. 

But, as we all know, the science of flying has its im 
portant place in our seheme of national defense and I 
desire to say a word here about the excellent condition 
existing in the Army as to the development of our flying 
equipment as a means of national defense, I do not now 
refer to the development of the planes themselves or their 
tactical employment by trained personnel—both extremely 
important factors—but more particularly to the engineer- 


ing skill required to make the plane an efficient weapon. 


| MAY be stating a fact which is well known to all mem 

bers of the Army Ordnance Association when I reeall 
for you that the design and development of aireraft is a 
function of the Air Corps of the Army while the design, 
development and manufacture of aireraft armament is the 
responsibility of the Ordnance Department. This is, I be- 
lieve, as it should be. The bombs and guns with which 
our military planes are equipped are the especial forte of 
the Ordnance engineer and the degree of suecess thus far 
attained is a real tribute to our Ordnanee Department. 
Likewise to the fine spirit of codperation existing between 
these two branches of the Army and between all the 
branches for that matter is attributable much of our pres 
ent day success. 

Under the leadership of General Williams our Ordnance 
Department has developed bombs and guns for aireraft to 
a high state of efficiency. This is due to a number of 
causes but to none, in my opinion, more than the sound, 
business-like basis on which the department operates. 

After all, the Air Corps in relation to Ordnance is like 
any customer. The customer says what he wants and how 
he wants it. The manufacturer does his best to meet the 


requirements, designs and develops what his eustomer 


Wants and delivers it. That is how the thing works in 


the War Department. The Air Corps knows what its 
planes can do and what their tactical funetions are. For 
bombing planes, for instance, it specifies the weight that 
can be carried, the character of bomb fuzes required, and 
the type of bomb rack best suited to the mission of the 
plane. For pursuit planes it specifies the type of machine 
gun and so on. It brings these requirements to the Ord- 
nance Department and asks that the engineering talent and 
manufacturing equipment of the arsenals be put on the 
job. And the result is that we have an efficient and har 
monius working arrangement which is bound to produce 
good results. The efficiency of our aireraft armament is 
the best proof of this. 


AS you will learn from several of the articles in this issue 
of Army OrpNANCE, planes and their armament call for 
a great deal of specialization. Due to its use in peace 
times the airplane has ever growing possibilities. Indeed, 
travel by air is already an accomplished faet which is 
growing in popularity as speed and reliability inerease 
and as the element of safety becomes more apparent to 
the popular understanding. Therefore we are assured of 
an industry to produce planes in quantity for civilian 
peace-time purposes. To the aireraft industry of America 
is due great credit for the herenlean work it has done in 
so short a time. Its future is assured. Its possibilities of 
service to the nation in peace and war are tremendous. 
As to the armament of planes the situation is far dif 
ferent. Bombs and guns have no peace-time demand and 
so there is no industry at hand to produce them day in 
and day out. The Ordnanee Department in its arsenals 
takes care of our small peace-time manufacturing require 
ments. But their capacity—and wisely so—is compara 
tively small. Should a great demand ever come the Ord- 
nance Department must look to American Industry for its 
requirements—aireraft armament with all its components 


as well as artillery, bombs, small arms and ammunition. 


| T is for this reason that T take pleasure in sending this 

message to the members of the Army Ordnance Associa 
tion. Our ability to defend the nation rests in large meas 
ure upon such as you. Unless you are prepared to turn 
over your plants quickly to the produetion of Ordnance 
whenever war comes again, our planes as well as our men 
will be of little value. IT know that the members of the 
Association appreciate and understand this all important 
matter and I have no hesitaney in saying that, should the 
need come, they will do their part in plant and drafting 
room as willing and as well as that splendid group who will 


man the guns on land, on sea and in the air. 
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DEMOLITION BOMB, 2000* MARK I TENTATIVE STANDARD 





ARMOR PIERCING BOMB, 1100 * 
MARK II EXPERIMENTAL 





DEMOLITION BOMB, i00* 
MARK I STANDARD 





DEMOLITION BOMB, !100* DEMOUTION BOMB, 1OO* MARK I 
MARK IT STANDARD THICK CASE EXPERIMENTAL) 
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FRAGMENTATION BOMB, I55 "Ym 
MARK I EXPERIMENTAL 





DEMOLITION BOMB, 600* 
MARK II STANDARD 


FRAGMENTATION BOMB, 25* MARK II 
oC ER, ENGLISH, OBSOLESCENT) 


FRAGMENTATION 8OMB, 25* 


MARK IY PROBABLE STANDARC 





DEMOLITION BOMB, 600* MARK II 
(THICK CASE EXPERIMENTAL ) 
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FRAGMENTATION BOMB, !7 * 
MARK I OBSOLESCENT 





DEMOLITION BOMB, 300* 
MARK IT STANDARD 


DEMOLITION BOMB, 300% MARK II 
(THICK CASE EXPERIMENTAL) 


Fig. 1. Bombs Used in the United States Army 
Types of bombs designed and manufactured by the Ordnance Department, U. S. A., and used by the Army Air Corps. 
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Aircraft Armament Development 


Its Importance in Military Aeronautics 


EFORE entering 

into a technical 
description of recent 
aircraft armament de- 
velopments, it is de- 
sired to draw atten- 
tion to certain taeti- 
eal considerations. <A 
first consideration to 
be given aireraft tae 
tically is whether the 
weapon fundamental 
ly falls into the cate- 
gory of an offensive 
or defensive weapon, 
or both. From the 
very nature of this 
weapon it is seareely 
reasonable to expect 
that the airplane can 
be used in the true 
sense of a defensive 
against its most for- 
midable striking pow 


er, bombing, for 


where the opposing powers are ot nearly equal streneth, 
the areas open to the passage of aireraft are so tremend 
ous in proportion to the ground or sea contact of the oppos 


ine forces, that the problem ot protecting such areas with 


aircraft, practically 
will be prohibitive. 
In this discussion 
alreraft will be dealt 
with in the light of 
an offensive weapon 
only, and the equip 
ment explained here 
in is armament pow 
er to play an offen 
sive or defensive part 
in the earrying out 
of the main offensive 
mission. Defense in 
this instance refers 
to the ability of the 
individual aireraft or 
the aireraft forma- 
tion to protect itself 
from attack, whether 
by aireraft or from 
ground positions. 


This is necessary un- 


der some conditions 
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Fig. 2. Fragmentation Bombs as Carried by Pursuit Airplanes by Means 


of an External Bomb Rack. 


By Lieut. R. C. Coupland,” Ord. Dept., U. S. A. 


in order that the gen- 
eral offensive mission 
may be accomplished. 

The arming of air- 
eraft falls under two 
general headings, de- 
pending upon the 
classification of the 
aireraft under con- 
sideration, This classi- 
fication may be termed 
as: (1) Aircraft 
which have for their 
main objective, offen- 
sive action against 
surface targets ex- 
clusively. (2) Air- 
craft which have for 
their main objective 
offensive action 
against other aireraft. 

In the first cate- 
gory falls aireraft 
termed as bombers, 


cround attack and 


(In the latter case photographie missions, 





Fig. 3. An Internal Bomb Rack Carrying a Load of 100-lb. Bombs. 








regulation, and observation flights are in their 
true senes offensive action against the ground enemy), In 


the second category the pursuit, multiple seater pursuit, 


ete., are the aireraft 
primarily used against 
other aireraft. It is 
not to be construed 
that the use of air 
eraft as outlined 
above, does not. at 
some time overlap, 
due to the attempts 
at standardiza- 
tion and the exigen- 
cies of the moment. 
The use of aireraft 
primarily designed to 
attack other aircraft, 
has for its main mo 
tive, the punishment 
of enemy aireraft to 
such an extent that 
its operations will be 
too costly for the re 


sults achieved. 
*Ordnance Represen 
tative Matériel Divi 

sion, Air Corps, U.S. A 
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Fig. 4. Spade Grip, Single Type, as Developed for the Cal. .30 
Browning Aircraft Machine Gun. 


that aireraft may bring 


against an enemy on land or sea is the bomb, either chemi- 


The most formidable weapon 


eal or high explosive. Another function of importance is 
the gathering of information. These two roles are major 
in the tactical consideration of aireraft. There are other 
activities of military aireraft, such as the transportation 
of military officials and wounded; attack against ground 
personnel with fragmentation bombs and machine guns; 
protection of ground areas from bombers and airplanes, 
and gathering information. It is very problematical that 
aircraft can be employed to proteet ground areas from 
the operations of enemy aireraft; protection must be af- 


forded from armament located on the ground itself. 


[NX arming aireraft for defense, it is hardly practicable 


to contemplate antiaireraft defense 


from aireraft. The defensive armament is, therefore, pri- 
marily designed for protection against other aireraft. This 
is evident when one considers a bombing mission attempt- 
ing to carry out counter-battery work against antiaireraft 
ground matériel enroute to accomplish its mission, even 
for small highly maneuverable ships with fixed guns and 
fragmentation bombs, to attack antiaireraft ground maté- 
riel successfully probably would prove very costly and not 
warranted in view of 
the results obtained. 
The offensive arma- 
is the bomb, as 
stated, 


ment 
previously 
while the role of the 


machine gun is only 
to discourage or fur 
ther a bombing mis- 
sion. The question at 
present so far as gun 
nery is concerned is 
simply a contest be 
tween flexible and 
fixed guns, the ability 
of one to outshoot 
the other. There is a 
difference of speed 
and size of target 


funda- 


coneerned but 


Pig. 6. 





by counter fire 





The Spade Grin Assembled to the Cal. .30 Aircraft Machine Gun. 





Spade Grip, Double Type, which has met with Favor 


Fig. 5. 
by Air Corps Tactical Organizations. 


mentally the question is the ability of one to “outgun” 


the other. Pursuit airplanes probably will fight pursuit 
airplanes, but their primary reason for existence lies in 
the fact that a highly maneuverable gun platform such 
as a pursuit airplane, has had considerable prestige in 
the past in suecessfully attacking multiple seater airplanes. 
Should the development of flexible gunnery make this 
weapon superior to the flexibility of the pursuit airplane 
and fixed guns mounted thereon, the pursuit type of air- 
plane would become obsolete. Under such conditions 
jousting in the clouds between pursuit airplanes, would 
merely be in the nature of a show for the ground forees. 
‘THE coneensus of opinion seems to favor fixed guns as 


superior, but judgment is usually given from re 


sults obtained between highly trained personnel on one 
hand and comparatively unskilled personnel on the other. 
Fundamentally the flexible gunner should have the advan- 
tage over the fixed gunner. Tlis chanees of hitting when 
the fixed gunner is coming in to close grips and _ firing, 
are equal to the chances of the fixed gunner. It is true 
that the fixed gunner is personally protected by the engine, 
radiator, ete., when coming in, but sueh parts are vulner- 
able to gun fire and neces-aryv to the maintenance of flight. 

(on the hand 


cunner 


other 
the — flexible 
can bear fire on the 
enemy plane when 
pulling 
the 


(‘on- 


the latter is 
from 


attack. 


away 
“trike” 
sequently ino most 
eases the flexible eun- 
keep the 


under 


ner ¢an 
fixed gunner 
fire for double — the 
length of time that he 
himself is  subjeeted 
from the fixed 


should 


mean that under high- 


to fire 


eun. This 


lv developed and 
trained flexible gun- 


nery methods, all 
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Fig. 7. An Early Attempt to Solve the Ammunition Feed 
Problem for Aircraft Machine Guns. 


combatant ships would earry at least one flexible gun 
while high speed, highly maneuverable single-seater ship- 
should be used only for information purposes, to carry 
out their missions as quickly as possible and be able to 
retreat and run away from superior armament. When 
flexible guns and equipment meet the needs of pretection 
of multiple-seater requirements, airplanes of equal arma 


ment will combat similar ships. 


‘T HERE are many and divergent views regarding air 
plane tactics: the question of armor is continually aris 
ing; gun fire still predominates armor at sea, its predomi 
nance over armor in the air is, therefore, assured; weight 
from every standpoint has been the arch enemy of me 
chanical flight, and to a very much less extent at sea. The 
safety of planes from ground attack must then rest upon: 
a. Their ability to get beyond aecurate ranges and 
strike from such a range, or to obseure themselves from 
accurate artillery fire: 
bh. To subdue hostile fire by eoun 
ter operations; or 
ce. To maneuver at such speeds as 
to make the hostile fire ineffective. 
A study of the objects in military 
design indicates the attempt to get the 
utmost out of a and ¢ and to place lit 
tle importance in the ability to accom 
plish >. For the same reason that 
aireraft is difficult to hit from the sur 
face of the earth, so also are surface 
objects difficult to hit from an airplane 
without sacrificing their status as to a 
and ¢, whether by dropping missiles or 
projecting them. In dropping missiles, 
the airplane becomes highly vulnerable 
preparatory to the release of the mis 
siles due to the necessity of constant 
speed and straight line flight. When 
projecting missiles from aireraft by 
fixed means, the eraft heeomes partieu- 
larly vulnerable during the period of 


attack due to the necessity of maintain- 


ing the line of flight straight and ap- Pig. 9. Post Type, Aircraft Machine 
proximately parallel to the line of 








Gun Mount. A Recent Develoep- 
ment of the U. S, Air Corps. 


4 


Fig. 8. An Aircraft Machine Gun Mount, Ring Type, Designed to 
Improve Mechanical Functioning and Rigidity. 


sight; when projecting missiles from flexible means on an 
aircratt, the craft has maximum protection due to its ma 
neuverability and speed, but considerable difficulty is ex 
perienced in obtaining accurate fire from such a flexible 
mount, due primarily to the lack of proper sighting equip 
ment, 

To obtain, for flexible guns, sighting equipment which 
will allow a high degree of accuracy at one thousand or 
two thousand yards when firing from aireraft, will be of 
tremendous value in aircraft taeties, and will produce 
fundamental changes in the equipment of attack and pro- 
tection of such matériel. Very little effort is being spent 
at this time on furthering this object. Improvement in 
mechanically handling flexible equipment for machine 
vuns is being’ earried out to a limited extent but a more 
important phase is the sighting equipment, which is being 
given practically no development and very little thought. 
In consequence a limited amount of improvement has been 
obtained in this direction sinee the 
World War. <A_ highly specialized 
school of flexible gunnery would de- 
velop experts in this line and then 
would naturally follow rapid develop- 
ment of material to inerease the ability 
of sueh experts and rapid strides in 


both directions would probably result. 


TO build up a corps of trained gun 

ners will require considerable time 
and efficiently to train these gunners 
in time of war, probably will require 
more intensive and longer training than 
that required tor pilots to handle the 
aireraft. These men must become ae 
climated to mechanical flight not only, 
but be able to shoot aeeurately under 
very disadvantageous conditions. Henee, 
there is presented a truly military 
phase of aeronauties for sueh men ean 
not be drawn from civil life, while on 
the other hand, an abundance of fair 
lv well trained pilots will be available 
from civil aeronautical pursuits. In 


view of the tendency ot development 
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toward higher powered 
and larger ships in all 
types, there will ulti- 
mately be required great- 
and 


er gun protection 


increase in the number 
of flexible gunners for 
each airplane in_ the 
military service, not in 
the light of 


necessary for the aecom- 


making’ it 
plishment of a mission 
but to protect very valu- 
military 


able property 


in ease of an attack. 


The problem resolves 
itself around the — in- 
ereased morale _ effect 
proper machine gun 


equipment will have on 
the personnel of the air- 
plane, and the cost of 
armament versus the loss 
of equipment due to the 
lack of such armament. 


| N night bombardment 


desirability of — suffi- 


cient armament to be able to protect the present type of 


large plane is questionable for it involves, with the pres 


ent arrangement, 


considerable weight and personnel with the necessary com 


promise in regard to other equipment. 


night bombardment 


higher altitudes under load, conclusively shows that design- 


ers and tacticians are trving to eut down the losses from 


ground fire to a minimum. 


tection against other aireraft is a decided detriment rather 
than a help, it is clear that at night major casualties are 


expected from the ground and not from the air. It is, 


reasonable 
that the 
extra weight involved 


therefore, 
to believe 


in flexible 
tection for large bom- 


gun pro- 
bardment airplanes is 
a liability rather than 
an asset. On the 
other hand, should the 
same type of bomber 
be used both for day 
and night operations, 
gun protection should 
be available for day 
operation. As_ the 
majority of daylight 
activities undoubtedly 
will require excellent 
machine protec- 
dependably _ to 


gun 
tion 


their mis- 


earry out 





three or 


Pig. 10. 


four gun positions and adds 


airplanes are 


As increased altitude for pro ent 
worthy of their responsibility, and the subduing of one 


~~ 
— 
SS 
S 








An Experimental Installation of the Post Type 
Mount in the XO-6 Airplane. 


half to one-quarter as 


one light 
The fact that large 
continually seeking 
bomber costing $100,000) is 


and eannot 


from that quarter. 


Mh 


Pig. 11. 





Another View of the New Mount Installed in the XO-6. 


fvreat, being 


fixed gun, probably would 


very 


account for themselves in a 


sion, this protection 
should be so econecentrat- 
ed in the large fuselage 
ships that any available 
personnel ean man 
quickly any gun in ease 
of emergency. This is 
especially true for day 
light attaek 


planes may become en- 


where the 


gaged with hostile air 
craft. 

In heavy bombing the 
predominating school fa 
considerable 


vors arma 


ment: under no eireum 


stance is flexible arma 


ment justified in air 
craft, unless the employ 
ment of such armament 
is highly efficient. Com- 
paratively small fuselage 
ships of relatively low 
power and with high lift 
capabilities, costing, in 


round numbers, about 


one-tenth of the present 


tvpe of large military bomber and carrying a load one 


very maneuverable 


when light, having a well designed flexible gun pit and 


offer a more effi 


cient method of delivering a given amount of explosive, 


and suffering less loss from a surprise aérial attack. A 


uneconomical method 


of conveying high explosive if sueh gunners are indiffer- 


manner 


gunner opens the ship to unjeopardized enemy attack 


PASSING from the 

tactical considera- 
tions involved in the 
development of air- 
eraft armament, it is 
desired to diseuss 
some recent develop- 
projects 


ments and 


under consideration 
which are matters of 
mutual effort between 
the Air Corps and 
the Ordnanee Depart- 
ment. 

The suitable devel- 
opment of aircraft 
armament requires & 
highly 
type of engineer, and 
due to the burden of 


specialized 


general development 
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now being conducted, the personnel 
allotted to the armament work is 
particularly small in view of the 


entire lack of assistanee from com 





mereial industries which have 


















To illu trate these points let us ex 


amine some of this equipment. 





T HE ability of the aireraft to 


strike blows commensurate with 





played such a potent factor in the 


furtherance of nearly every other 






the cost resolves itself around 


bombing. The Ordnance Depart 





branch of aireraft development 


The progress made on aireratt 








ment is charged with the develop 





ment and supply of bombs, the Air 





armament by the Matériel Division, 
Army Air Corps since the World 
War, is con iderable when the size 
of the engineering staff allotted to 


this work is taken into considera 


tion. Mueh has been done and there is a tremendous 
amount of work ahead to be done. The Matériel Division 
is so located that practically no true aérial gunnery can 


he conducted, except for ground target work which allows 


of no conelusive tests. Armament engineers must, there 


fore, rely upon service activities for such information and 


this naturally causes 
considerable delay in 
the «development of 
equipment. In this 
connection the Ord- 
nance Department 
and the Air Corps 
have obtained = mu- 
tual assistance 
through the close con- 
tact of the two 
branches at Aberdeen 
Proving Ground, 
Maryland, and else 
where, such as Kelly 
Field, Texas, and the 
Matériel] Division, 
Dayton, Ohio, where 
close liaison is main- 
tained. In the future 
plans of the Matériel 
Division it is very 
probable that a = sub- 


siduary armament testing range may be loeated at a dis- 


tance from the Division, such as Oseoda, Michigan, or 


Aberdeen Proving Ground, where all personnel and ma 
terial required in the work could be sent for such periods 
of time as are necessary to conduet the tests involved. 
Close coérdination between the Ordnanee Department 
and the Air Corps is very 
necessary. When one studies 
the details of armament ma 
terial, signalling devices, ete.. 
required for military aircraft, 
such equipment becomes so in- 
herently a part of the aireraft 
that close cooperation between 
the designers of Air Corps 
matériel and the matériel sup- 
plied by the Ordnance Depart 


ment, is absolutely necessary. 








Pig. 12. The Fixed Type Rounds Counter to $(Menl ol 
a Se ee ee of Ammuni- bomb sights. ete. New develop 
Magazine. ment in either of these lines neces 





Fig. 13. Landing Flares in Place in the Fuselage Ready for Use. 





Fig. 14, The Dial Type Rounds Counter Can Be Located 
at Any Position Convenient to the Pilot. 


Corps is charged with the develop 


releasing mechanisms, 
Machine Gun 


sarily overlaps the other, so that 
both the Air Corps and Ordnance Department must keep 
their engineers in ¢lose touch during the process ol design 
and test. 

The design of bombs varies through a field ranging from 
15 pounds to 10,000 pounds. The largest bomb con 
structed and tested by the Ordnance Department is the 

$000-Ib. In Fig. 1 is 


shown -the range of 


La 


™ bombs used by the 
¢ fm «=Air Corps and sup 
plied by the Ord 
nanee Department. 
The 17-lb. and 25-lb. 
are fragmenta- 
tion bombs for use 
against personnel on 
the ground. In Fig. 2 
is shown the frag 
mentation bomb = as 
carried by the pursuit 


airplane on an exter 


“~ 


nal rack type A- 
The Air Corps has 
sought continually to 
earry all bombs, as 
far as practicable, in 
side the airplane and 
protected from the 
air stream so that 
such equipment will present a minimum of resistance to 
the flight of the plane. In Fig. 3 is shown an internal 
rack in the fuselage of the airplane, earrying a load of 
100-Ib. bombs. This method of earrying bombs has been 
developed by the Air Corps for all types of bombs ex 
cept the 2,000-lb. and 4,000-Ib. Also the external type 
has been developed to carry 
all types of bombs in airplanes 
where bombing is a secondary 
mission. The external racks 
are used exclusively except for 
bombers carrying the 2,000-Ib 
and 4,000-lb. bombs which, at 
present, must be earried ex 
ternally; otherwise airplanes 
developed primarily for bomb 
ing have internal racks. 


Bombs are usually made 
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safe until dropped, by the use of a spinner or small pro- 
peller either in the nose or tail. This spinner is held 
from rotation by a wire passing through a hole in one of 
the blades of the spinner and thence through a lug on the 
bomb. When the bomb is released, this wire is held fast- 
to the 


turn by the action of 


ened rack and releases the spinner allowing it to 
the air when the bomb 

is dropping. A _ pre- 
determined number of 
turns on this spinner 
arms the fuze so that 
detonation will oeeur 
on impact, or after a 
few seconds delay, as 
desired. To let the 


homb drop safe the 


.O8 


arming’ ire is ‘e- 
ming wire is_ re Fig. 15. 


leased with the bomb 
and keeps the spinner from turning during the fall of the 
this 


primer is not ignited on impact. 


bomb, In case the fuze remains unarmed and the 
In consequence of this 
close relation between bombs, bomb handling equipment, 
and releasing mechanism, any contemplated change from 
standard material toward new and improved development 
must necessarily have close codrdination between the sup- 
ply and the using service. Especially is this condition seen 
readily when the implement which carries the projectile is 
manufactured by the using service and the projectile itself 
is manufactured by a supply service. An analogy to this 
would be the artillery service manufacturing their cannon 


The di- 


vision of responsibility under such conditions is apparent. 


and a supply service furnishing the ammunition. 
Coéperation and mutual understanding must be obtained. 


‘THIS condition is even more complicated in the realm of 
Equip- 


aireraft machine aireraft cannon, ete. 


ment of this kind, when mounted as a fixed weapon, ean 


vuns, 


be easily protected from the air stream and housed inside 
the fuselage or wings. The most serious conditions rela- 
tive to the mounting of guns is found when attempts are 
made to mount such matériel flexibly, or in such a manner 
that the guns ean be maneuvered and fired without ma- 
neuvering the airplane. Such material must (a) have as 
large a field of fire as can be obtained satisfactorily from 
a given airplane; (b) be able to maneuver the gun with 
of effort, and (e) be able to bear fire 


the least amount 


on the enemy continuously when the enemy is in range. 
For such work, the Air Corps’ responsibility is to design 
the mounts and airplanes, and also the sighting equipment, 
all of which is inherently associated with the design of the 
gun. 

To meet the foregoing requirements, the guns and maga- 
offer a minimum amount of resistance to the 


zines must 


slip-stream. Magazines are to be changed easily and 
quickly, guns should have a minimum recoil consistent 
with the power of the weapon involved, and should be as 
stable as possible during automatie fire so that the gunner 
the least effort. 
Under the present short range ability of the sight, a very 
For 


made in the 


ean hold on the target with amount of 


high rate of fire, consistent with reliability, is desired. 


reasons considerable effort has been 


several 








past few years to adopt the standard synchronized type 
of gun to flexible use. To aecomplish this, suitable grips, 


sights, ammunition, feed and eradle adapters must be 
developed. 

Fig. 4 shows a single type of spade grip developed for 
a Brownine eal. .30 machine gun and Fig. 5 shows the 
double spade grip for 
the same _ purpose. 
Fig. 6 shows this grip 
assembled to the gun 
The double spade grip 
has met with greater 
favor by the Air 
Corps taetieal organi 
zations and standardi 
zation has been re 
quested. Several 


methods of feed have 


Signal Ammunition Projector for Aircraft Use. 


been proposed. An 
early attempt (Fig. 7) by the Ordnance Department was 
submitted to the Air Corps for a mechanical and tactical 
This test 
further studies. 


functioning test. brought out defeets which 


necessitated This study is at present be 


ing condueted and several new means and methods are 


undergoing test, the simplest of which is where the am- 
munition is placed in eartons either at the squadron or 
No modi 


A earton container is 


factory, depending upon the future desirability. 
fications are necessary on the gun, 
fastened to the gun cradle. A carton plaeed in this con 
tainer has a metal strap on top. Gripping the knob on 
the end of this strap releases the ammunition and the strap 
is then thrust through the feedway of the gun and with 
handle the 


the preliminary tests the rapidity of 


strokes of the charging weapon is 
Fron 


this method is approximately equal to any other type of 


two gvun 


ready to fire. 


flexible feed in changing magazines, and the eartons offer 
a light flexible means of containing and handling the am- 
munition. As modern aireraft tend to inerease their arma 
ment, right- and left-hand guns and feeding units become 
desirable to make the installations symmetrieal and _ bal 
ance the loads. This is particularly the case in wing gun 
installations on highly maneuverable ships where a_bal- 
ance of weight about the longitudinal axis is desirable. 
When this is done with guns feeding from one side com- 
plications arise which increase feeding difficulties, on either 
the right or left wing installation. The Ordnance Depart- 
ment has under development a gun whieh ean be fed from 


the right or lett with slight changes. 


[N the development of flexible gunnery equipment, a ma- 
jor item of importance is rapidity of movement neces 


sary to follow high speed targets at the present short 


ranges for aérial gunnery. In other words, to follow a 
target with flexible guns the angular velocity is necessarily 
high in many instances. To have this rapidity of move- 
ment the personnel firing the guns and the gun equipment 
must be given the maximum protection from the air stream 
or, conversely, offer the minimum amount of resistance to 
In practice a eombina- 


The Ordnance De- 


movement against the air stream. 
tion of the two is usually carried out. 
partment constantly has in mind, consistant with reliabil- 


ity, the reduetion of weight in flexible machine guns, and 
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the reduction of the “flat plate” area to a minimum in 


order that the air stream effect will be reduced as much 
as practicable. The Air Corps, on the other hand, is 
charged with the development of mounts for flexible use 
and must carry out the same policy with regard to such 
equipment. Fig. 8 shows a development in ring mounts 
designed to improve mechanical functioning and rigidity. 
Gun weight compensation is incorporated in this mount 
and is accomplished by the use of coiled springs. Air 
stream compensation is obtained by a cam arrangement 
with spring loading. Another feature of this type of 
mount is the alternate incorporation of a handwheel. This 
replaces the air stream compensation and allows the op- 
erator to traverse the mount very effectively, but with a 
sacrifice in speed in most cases. A mount departing from 
the conventional ring type is the post type shown in 
Fig. 9% This mount was designed primarily to reduce 
weight, to lessen the amount of work necessary for ma- 
neuvering, to allow for increasing the size of cockpit, mak- 
ing easy accessibility to all other equipment necessary in 
multiple-seater ships, to permit proper air stream pro- 
tection without interfering with the ares of fire, i. e., the 
air stream protection ean be placed in such favorable 
proximity to the center line of post pedestal that protee- 
tion is given to the gunner without materially hindering 
his ability to fire over the upper airfoil. The entire weight 
of this mount is approximately 22 pounds. To meet the 
demands of such a light mount, the Ordnance Department 
has under study and test the improvement of buffer on 
Browning eal. 30 guns and the incorporation of muzzle 
checks and jump reducers, to obtain a minimum recoil 
and at the same time attempt to give the gun an inherent 
balance when firing from such matériel. In Figs. 10 and 
Il are shown an experimental installation of this equip 
ment in the XO-6 airplane. This plane was chosen for 
the most preliminary air tests on this equipment, and is 
not designed or particularly adaptable to bring out the 
advantageous features of such a mount. Further test and 
apphieation of this equipment to other airplanes will prob 


ably be condueted by the Matériel Division, Air Corps. 


a 


200.Pounder Rifle Used Against Fort Sumter During the American Civil War. 





‘T HERE are other and numerous Ordnance accessories 

for aircraft. There are, for instance, ammunition 
rounds counters, to show a pilot the amount of ammuni- 
tion remaining in the box or magazine. Such a mechanism 
is necessary in order that he may not go into an attack 
lacking ammunition, but may withdraw and seek safety 
in flight. In Figs. 12 and 14 are shown the fixed and 
flexible types of rounds counters manufactured by the 
Ordnance Department and adopted by the Air Corps. 
These counters are of the dial type, friction driven and 
can be set readily in any position by turning the knob 
on the pointer, The pointer is set to the number of 
rounds loaded originally in the box and the counter turns 
hackwards showing at all times the number of rounds re- 
maining in the box. 

In the realm of pyrotechnics, the Ordnance Department 
is charged with the development of the projeetor or con 
tainer and ammunition, landing flares, as shown in Fig. 13 
and signal ammunition and projector (Fig. 15); also the 
development of observation flares, wing-tip landing flares, 
ete. The large landing flare shown in Fig. 14 is the parachute 
type, which, when released, gives sufficient light to show a 
possible landing field and enable the plane to land. 
On the other hand, wing tip flares are intended solely 
for landing purposes, remaining with the air plane during 
the entire period of burning. The signal projector and 
ammunition are used for signal purposes between airplanes 
and between airplane and other personnel on the surface, 
or in surface vehicles. 

The examples of equipment given above are merely a 
few items of many and are mentioned to illustrate the 
necessity of close coOperative effort between the two Army 
organizations coneerned. In closing it is desired partieu- 
larly to bring out the fact that at this stage of technical 
development, armament presents the truly military phase 
of aéronauties, and removing it from the elass of adaptable 
equipment it should form the basis of military aéronautic 
design the newest and possibly the most important phase 


of the broad problem of adequate national defense. 
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HE first airplanes 
built for the United 
States Army were typieal- 






ly wooden structures. All 





the principal members of 





the wing and _ fuselage 





trusses were wood joined 





by sheet steel fittings at 





the panel points, with ten- 





sion members of hard 





drawn wire. The wing 





contour was obtained by 





fabrie which was 


doped 





also applied to the fuse- 





strueture to reduce 


lage 





resistance and protect the Pig. 1. 





occupants. Wood was se- 





lected because it could be 





(unwelded) 
(welded joint) 
(unwelded) 
(welded joint) 


Small tubs 
Small tube 
Large tube 
Large tube 





worked easily into suitable 





forms with very little ma- 





chinery and at a low cost. eae 
Manganess 
Chromium 
Molybdenum 





It has the lowest strength 





weight ratio of any com- 





mereial material for strue- 





tures where the stresses are comparatively low. It was 





essential to hold the total weight of the airplane to a 





minimum in order to compensate for the weight of the 





power plant which, in the early engines, varied from three 





to five pounds per horse power. The use of a_ fabric 





which had been rendered impervious to air by the appli- 





eation of a film of dope was a very fortunate selection 





and, in faet, proved so satisfactory that it has never been 





superseded on standard military airplanes by any other 







type of wing covering. Improvements have been made in 





Stub End of Longeron, with Attachment for 
Engine Bearers. 


Fig. 2. 





Airplane Structures 
Their Development During the Past Decade 
By J. B. 


Ultimate Tensile 
Strength 
Ib. per sq. in. 


113,400 
96,900 
103,300 


96,500 


0.25-0.35 
0.40-0.60 
0.80-1.10 


0.15-0.25 


Johnson* 





Longeron Splice—Chrome-molybilenum Tubing. 


Elongation in 2 
In., per cent, 
6.5 


15.5 









the fabric and in the 
dopes to permit the use of 
heavier wing loadings, but 
the changes are merely in 
detail and not in prinei- 
ple. The woods used in 
the structure were of low 
density obtained on = our 


Pacific eoast, such as 


spruce and Douglas fir. 
The high 


weregused in special parts 


density woods 
for example, ash for 
the longerons and engine 
bearers in the fuselage; 
hickory for the tail skids; 
oak, walnut, mahogany, 
and bireh for the pro 
pellers. 

There are strategic and 
how- 


economic reasons, 


ever, for the elimination 
ot wood. The first im- 
during the 


pulse came 


World War and was due to the difficulty of obtaining the 


special species necessary for efficient aircraft designs. The 


supply of spruce lumber in sizes large enough and of 


a quality satisfactory for wing beams, of straight-grain 


ash long enough for longerons, and of boards of mahogany 


and walnut of sufficient width for propellers, was limited. 


The Bureau of 


Aireratt 


Produetion, which had charge of 


the proeurement program at that period, was forced to 


*Senior Material Testing 
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Fig. 4. Welded Steel Fuselage and Landing Gear for Pursuit Airplane. 


set up ao special organization on the Paeifie coast for 
cutting and preparing spruce timber for aireraft factories 
on the east coast. It was compelled to prepare specifica- 
tions for struts, beams, and propellers which would per 
mit the use of spliced and laminated construction so that 


less desirable material could be used. 


As the horse power of the engines has become greater 
and the speed of airplanes has inereased as the result 
of the added power, it has been necessary to raise the load 
factors of the structure. A few years ago the highest 
load factor for a pursuit airplane was 8; today it is 12. 
This simply means that the strueture must withstand 12 
times its normal flying load when statie-tested by means 
of dead weights. This increase in the load factor permits 
the economical use of heavier materials with greater unit 
stresses and thus opens the way for the use of metal. 

In fact, with this inerease in load faetor requiring 
stronger members, the low ratio of weight to strength of 
metal is more than compensated for by hollow shapes 
which can readily be obtained in metal, but which are diffi 
cult to manufacture in wood. The first suecessful develop 
ment in this country in the application of metal was in 
the manufacture of landing gears and fuselages of hollow 
steel tubes. It was quickly realized by the Air Corps that 


Pig. 6. 


“Welded Steel Fuselage for Large Bombing Airplane. 










the steel tube fuselage would be 
more durable and give better per 
formance than the so-called “stick 
and-wire” construction used in the 
training and combat airplanes pur 
chased during the war. In order 
to make a thorough test of this 
type of construction, an order was 
placed by the Air Corps for steel 
tube fuselages to be used as re- 
placements for the wooden fusel 
ages on a standard type of obser- 
vation airplane. Contracts were 
entered into for both oxyacetylene 
welded and_ electrically-welded 
structures. It was found that the 
construction of these fuselages of 
fered no special difficulty and the 
results obtained liave been eminently satisfactory. It was 
also found that there was an actual saving in weight of 


more than 10 per cent. The manufacturing facilities for 


@ 





Pig. 5. Forward Section of Fuselage in Welding Jig. 


seamless steel tubes are large and, if properly allocated, 
will meet any emergency. The welding requires skill, but 
not of such a degree that it cannot 
he mastered readily by a compe 
tent man. The metal fuselages 
have a higher factor of safety, are 
more durable, and have proved to 
be easier to repair than their pre- 


deeessors in wot vd. 


| N specifying the material for 

these structures the metallurgi 
eal problem was given considerable 
attention. This was partially due 
to the fact that our load factors 
were high and the tubing ordinar- 
ily purehased as cold-drawn me 
chanical tubing in this country 


did not have uniform and depend- 





able physical properties. Com 
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mereial mechanical tubing contains any- 
where from 0.08 to 0.30 per cent. ear- 
The 


depending 


bon. physical properties vary, 


upon the thermal treat- 


ments applied at the mill. The experi- 
ence of the Air Corps with this type of 
that different 


annealing would be 


material was tubes of 


stages of often 


found in the same shipment, with a 





resultant variation in physieal proper- 
affected the functioning of 


the strueture in which the tubes 


ties which 
were 
welded. As a result a specification was 
prepared for tubing limiting the ear- 
bon content to a ten-point range, with 





a minimum of 0.20 per cent., and re- 


quiring definite physical properties. 






There was a demand, however, pn 


the part of designers for a stronger ¥F%- 7- 
material in order to effect a saving in 

weight. The Matériel Division of the Air Corps took steps 
to develop an alloy steel tube which would be suitable 


for a welded structure and at the same time have better 


physical properties than could be obtained in a plain ear 
bon tube. The result of this development was the prepara 


for echrome-molybdenum tubing, 


tion of a_ specifieation 


with a minimum tensile strength of 95,000 pounds per 
square inch and a yield point of 60,000 pounds per square 
inch, which is almost double that obtained in the low ear 
bon tubing, namely: 55,000 and 36,000 pounds per square 
Tubing of this analysis is used in 


inch, respectively. 


small pursuit and large bombing airplanes (Figs. 4 and 6). 


WELDING is more adaptable to aireraft construction 

than riveting or brazing, as greater flexibility is obtained 
in the manufacture of complicated joints involving several 
some of the funda 


members. In Fig. 1 are illustrated 


mental principles involved in the manufacture of welded 



























Metal Wing Construction for 
Bombing Airplane. 


Puselage for Observation Type Airplane Manufactured of Aluminum Alloy Tubing. 










joints, The joint on the left is formed 
by a horizontal and a vertical strut and 
a longitudinal member, with the lugs 


for attaching tension members of the 
The tubes and sheet are chrome 
The 


equivalent to 


truss, 
WwW ire is a 
Grace F, 


Specification No. 57-203. 


molybdenum. welding 
low earbon 
Arm) 


There is no heat treatmenc of the joint, 





u. 8. 


tensile stress of the 


95,000 


but the ultimate 


tubes exceeded pounds per 


square inch, calculated on the projected 


area of the tube. The main struetural 





members are spliced into short lengths 
of tube in the joint by means of “V,” 


or fish-mouthed, splices. This splice 





can be depended upon to develop 100 
per cent. efficieney if the welding is 
strength of the 


affected 


dlone properly. The 


chrome-molybdenum — steel — is 
only slightly by the heat of the welding flame, due to the 
of the 


illustrates the 


increased length of seam on account form of the 


splice. The joint on the right method of 


attaching lugs by slitting the tube walls and extending 


portions of the lug through the tube and welding to the 


opposite side. A lug supported at two points in this man- 


ner has exeellent resistance to bending loads. This joint 


also illustrates a method of splicing by telescoping one 


tube inside the other These joints also illustrate two 


tvpes of wire attachments, namely: the flat sheet type 


with a washer welded on the outside in order to inerease 
the thickness and thus reduce the bearing stresses at the 
pin hole; and the hollow-tube tvpe on whieh both ends 
are welded into the struts and the wire tension member 
is looped through the evelet. 

Welded 
made for the expansion of the members during the weld 


with the 


jigs, allowance being 


structures are set up in 


ing operation. <A fuselage jig members set in 


place is shown in Fig, 5. 


Fie. 7 welded tubing to 


illustrates the applieation ot 
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a large wing strueture for a bombing airplane. The wood 


en beams and ribs are replaced by welded tubular trusses. 


PARALLELING the development of the steel tube strue- 


tures is developmen’ of aluminum alloy 


hich strength aluminum alloys had 
1918. 


manufacture otf 


not been started in this country prior to These 


Pig. 9. 


alloys were being manufactured in Germany, France, and 
England. 


as duralumin, had been developed in Germany as an ord 


The original strong alloy of aluminum, known 


nance material for cartridge cases, but has found a much 


broader application in aireraft. It was used in several 


designs of airplanes and was the basie material for the 


framework of the lighter-than-air Zeppelins. Several 


analyses of the alloy as used in Europe gave the follow 
ing limits on composition: 2.5 to 4.5 per cent. copper, 0.1 


to 1.0 per cent. manganese, 0.2 to 0.75 per cent. mag 


nesium, a small amount of silicon and iron, and the re 


This alloy 
ment and its physical properties were the equivalent of 
steel, 


mainder aluminum. responded to heat treat 


machinery although its weight per cubie foot was 


approximately one-third that of steel. 

The manufacture of this type of alloy was undertaken 
in this 1918 
The 


in 1921 the initial order for aluminum alloy tubing, based 


country in with the active support of the 


War Department. Air Corps placed in this country 


On a tentative specification of 55.000 pounds per square 


Ineh tensile strength and a \ eld point of 30,000 pounds 
per square inch. It is to the credit of the Ameriean manu 
lacturers that material meeting these specifications Was 


produeed na comparatively short period of time and that 


Various other fabricated forms, ineluding sheets, bars, and 


extruded 
Xtruded manutae 


taken ad 


sections, were available to the aireraft 
turer at a The 
Vantage of 


! this development and there are practically no 


reasonable price. latter have 


structures, 


Fuselage Construction, Using Corrugated Aluminum Alloy Sheet. 


millitary nireral built today which do not contain some 


parts fabricated from the strong aluminum alloys. 


There are two general types of fuselage construction in 


which aluminum alloy have been used One 


Warren or 


tube construction in 


parts tvpe 


Kie, S) uses the Pratt truss and is similar 


to the welded steel which the longi 


tudinal and vertieal members are seamless tubing o1 





The essen 


formed sections such as channels and angles. 
tial difference is that the parts must be joined by mechani 
cal means, such as riveting or bolting, as no satisfactory 
welding process has been developed for these alloys which 
will not seriously affeet their strength. The envelope for 
~treamlining the structure and protecting the occupants is 
The 


envelope as a structural member. 


doped fabric. other form of construction uses the 


Corrugated aluminum 


alloy sheet had been used extensively (Fig. 9), with the 


addition of light-weight longitudinal and lateral braces. 


\LUMINUM allovs are used in the heat-treated condition. 


It forming operations are very severe the heat treat 


ment must be done before forming. For example, in the 


case of circular tubes, if the reduction in diameter exceeds 


10 per cent., it is desirable to use annealed material and 


harden after forming. Previously hardened material may 


be annealed by heating at 625 to 700° F. and cooling 


slowly. The maximum softness is obtained by slow cool 


ing in the furnace. The hardening operation consists of 


heating to 925-960° F. and quenching, followed by aging 


at 2BOO-300 KF. The quenching is done preferably in eold 


water to imerease the corrosion resistance of the alloy. 
For very thin sheets, however, and whenever warping must 
he avoided, quenching in air will give satisfactory results. 
The age hardening of these alloys atter quenching Trom 
the hardening temperature does not take place instantane 


ously, but extends over a period of about two hours Dur 
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Pig. 10. 


ing this period considerable forming can be done, although 
not so much as on material which has been annealed. It 
has been found practicable, however, to corrugate sheets 
and to form fittings and head-up rivets during this period. 

The use of corrugated aluminum alloy sheets for wing 
covering has not been successfully employed on military 
aircraft up to the present time. This is due to the faet 
that designs change with betterment in the performance 
requirements and, therefore, it is not practicable to manu- 
facture a large quantity of any one design; and unless the 
methods applicable to quantity production are used, the 
cost of construetion exceeds that of a fabric-covered strue- 


ture. It has been found desirable also to inspeet the in- 





Pig. 11. 


ternal structure of wings after about 200 flying hours 
in order that loose wires, bolts, and rivets may be tight- 
ened. 
difficult unless the wing has a very thick airfoil section, 


Inspecting a metal-covered wing structure is very 


as the expense of removing the covering and replacing it 
would be prohibitive. 

One design has been perfected which overcomes this lat- 
ter disadvantage, in that the upper surface is corrugated 
aluminum alloy and the bottom surface is doped fabrie. 
The 
top covering acts as a structural member, forming the top 
This is essential in all-metal wing econ- 


This type of construction is illustrated in Fig. 9. 


chord of the ribs. 
struction, as, in order to obtain economy in weight, the 
eovering must act as part of the structure. There is a 
point at which it is not practicable to reduce the thick- 
the difficulty of 
without tearing and of supporting it to give it the requi- 
A doped 
The 
corrugated aluminum alloy as used on several designs va- 
This differ- 


ence in weight must be at least partially compensated for 


ness of metal because of fastening it 
site stiffness and prevent injury in handling. 
fabric weighs from 6.5 to 8 ounces per square yard, 


ries from 30 to 40 ounces per square yard. 


by a reduction in the weight of the internal bracing. 


ANOTHER outstanding adaptation of the aluminum 

alloy has been in the form of forgings for propellers. 
It has been demonstrated that the performance of an air- 
plane ean be increased by using a metal propeller and 
such propellers are now standard on all new types of air- 
planes. Considerable work was done on the development 
of the steel propellers, but this was abandoned due to the 
superiority of the forged aluminum alloy type (Fig. 10). 
The specification for propeller forgings provides that a 
test specimen taken from the full-sized prolongation of the 
forging in the direction of maximum reduction have an ul- 
timate strength of 55,000 pounds per square inch and an 
Great care is used in the manu- 


All ingots are sealped and the 


elongation of 16 per cent. 
facture of these forgings. 


Forged Propeller, Solid Hub Type. 


forging temperatures are very carefully controlled by py- 
rometers. The forgings are heat treated by quenching and 
aging. It has also been found desirable to macro-etch all 
propeller forgings at various stages during the course of 
manufacture so as to eliminate any forgings which may 
contain cracks and imperfections in the ingot or which 
have developed during the forging operation. Propeller 
design is based on the endurance limit of the material. 
The value used is that taken from tests made at the Ma- 
tériel Division over a period of two years in which test 
specimens were run in a rotating beam type of machine 
over a long period of time until a stress was reached at 
which the specimen did not fail after 200,000,000 alterna- 


Forged Propeller, Detachable Hub Type. 


tions of stress. This value is 12,000 pounds per square 
inch. 

The future airplane will be all-metal—less liable to dam 
age in a minor erash, easier to repair, and more durable 
than a wooden structure. The durability of metal is in- 
creased by the use of adequate protective coatings of non 
corrosive materials. The present secheme for protecting 
steel requires zine or cadmium on all parts which ean be 
The latter has the 
resistance to salt spray thickness 


0.0005 inch, as compared to 0.002 to 0.003 inch for zine 


advantage of greater 


0.0002 to 


electroplated. 
and a from 
Plated parts and parts which it is impracticable 
of priming 


plating. 


to plate are further protected by a eoat 


enamel and one or more coats of finishing enamel. The 
internal surfaces of tubes and hollow parts are protected 
by linseed oil, petrolatum base rust-preventing compounds, 
or bituminous paints. These materials are generally foreed 
in under pressure at a temperature of from 150 to 300° F. 
The aluminum alloys are not plated, the organie coatings 
heing depended upon for protection. These are not en- 
tirely adequate for parts subjected to severe conditions, 
such as the internal structure of wings which become 
coated with salt due to the evaporation of spray when 
This problem has been attacked by 
several The 


Ld , . — 
developed in England and termed the “anodie process, 


operating over water. 


success. process 


agencies with considerable 


since the part to be protected forms the anode in an elee- 


trolytie bath of 3 per cent. chromie acid, has assisted in 


inhibitine corrosion: but the best results are obtained when 
it is used in eonjunction with a coating of grease oF 
enamel. 

The Aluminum Company of America has developed an 
aluminum-coated strong alloy termed “Alelad” which has 
excellent corrosion-resisting properties and is superior to 
anything else in this respect. The use of this alloy for 
parts subjected to extreme conditions will go far towards 
inereasing the durability of airplane structures of alumi- 


num alloy. 
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Underwood and Underwood 


Col. Charles Burton Robbins 
The Assistant Secretary of War 


The appointment of Colonel Robbins of Cedar Rapids, Iowa, as the Assistant Secre- 
tary of War to succeed Col. Hanford MacNider, resigned, was announced January 
1, 1928. Born at Hastings, Iowa, November, 1877, Colonel Robbins received his educa- 
tion at the University of Nebraska and at Columbia. He served as a private, First 
Nebraska Infantry, U. S. Volunteers, in the Philippines during the Spanish-American 
War, taking part in 27 engagements. He was wounded in the battle of Marilao, 
March 27, 1899, and was cited for gallantry February 5, 1899. During the World War 
he served as Adjutant of the 69th Infantry Brigade of the Thirty-fifth Division. In 
September, 1921, he was commissioned Major, Inf. Res., and was promoted to Lieu- 
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an 1 tenant Colonel July, 1923, and Colonel, August, 1926. In 1923 he was elected Depart- 
as : ment Commander for Iowa, American Legion. Colonel Robbins was admitted to the 
1 Iowa Bar in 1904 and served as judge of the Superior Court, Cedar Rapids, 1909-1919. 
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Bombers of 2nd Bombardment Group, Langley Pield, Va. 


U.S. Air Corps Pilots and Observers 


Their Training in the Use of Aircraft Armament 
By Lieut. Leland S. Jamieson,” Air Corps, U.S. A 


Low Altitude Bombing Attack on a Truck Convoy. 
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portion of the armament with which his plane is equipped. 
For example, the pilot of a bombardment plane does little 
besides fly the plane; but he must fly as the bombardier 
the The 
offensive weapons of a bombardment airplane are heavy 


directs, and at same time stay in formation. 
bombs, and the man who releases those bombs is the bom- 
bardier—not the pilot. The defensive weapons of a bom- 
bardment plane are flexible machine guns, two of which 
are mounted in the extreme nose of the ship and two in 
The 


guns are handled by a man who does nothing else; the 


a gunner’s cockpit behind the center-section. rear 
front ones are usually manned by the bombardier, in addi- 


tion to his work of 
aiming bombs at the 
target. It is the bom- 
bardier and the gun- 
the 


who require training 


ner—not pilot— 
in the operation of 
armament. 

The pilot of a pur- 
the 
other hand, is required 


suit plane, on 


and 
and 


to fly his plane 
fire 
drop his bombs. In 


his guns 
certain rare instances 
all three of these op- 
erations must be per- 
formed simultaneous- 











expert with his armament, but such a qualification would 
he of unable to fly the plane at its 
maximum efficiency of maneuver. The pilot must be able 


little value were he 
to put his plane in a position to register a hit on the 
target, for in reality he aims the plane, and in so doing 
aims his guns or his bombs. 

Flying must be performed by the pilot without con- 
scious thought. He must, after a time in the air, become 
so thoroughly a part of the airplane he flies that his 
handling of it becomes a matter of reflex action—the natu- 
his museles to the stimuli of the lower 
Then, and then only, is the pilot operating 
effiei- 


ency; then, and only 


ral reaetion of 
nerve centers. 


at maximum 


then, ean his mind be 
entirely free to solve 
the 


missions. 


problems of his 
“Think- 
whose 


pilots” — those 


reactions are the re- 


sult of thought pro- 


cess—are too slow; 
flying requires too 
great a portion of 
their mental power. 


The necessary degree 
of flying skill can be 
developed only in those 
men who have a suffi- 
cient amount of in- 


Kelly Field, Texas. 


ly. Working under 
wartime conditions he must fly the plane and fire his guns 
that 


The pursuit pilot musi be his own pilot, his own 


with sufficient ability his efficiency is lowered in 
neither. 
gunner, and his own bombardier. 

The work of an attack pilot requires as much diversifi- 
cation as that of the pursuit pilot, although the actual 
operation of the airplane is perhaps not so diffieult and 
the formations are not so hard to maintain. The attack 
pilot, however, uses his armament for offense only; his 


rear-seat gunner is his sole defense against enemy aircraft. 


OBSERVATION aviation is rarely called upon for 

hombing operations, but in warfare such a thing is 
With the exeeption of bombs and bombing op- 
erations, the armament of an observation airplane and the 


possible. 


duties of its personnel in connection with armament cor- 
The 
only essential difference is that observation planes cannot 
avail the additional defense strength af- 
forded by the use of formations, missions in observation 


respond very closely with those of attack aviation. 
themselves of 


work being assigned to and aecomplished by individual 
planes. A higher standard of proficieney is therefore re- 
quired of the personnel of an observation airplane in the 
handling of its armament. 

In every ease in whieh the pilot of an airplane is called 
upon to operate armament, he does so in addition to fly- 


ing his plane. There is, therefore, a correlation and inter- 
relation between the ability of the pilot to handle his air- 
plane in the air and his ability to handle his machine 
guns and bombs. 


It is, of course, necessary that he be an 


herent flying ability 
to develop, after a time in the air, involuntary reaction 
to any given situation or attitude of the plane in the air. 

It is apparent then that the first thing in teaching a 
pilot the use of aireraft armament is to teach him to fly. 
Nor ean a few hours of solo flight be considered sufficient. 
At least one hundred and fifty hours in the air are neces- 
becomes efficient enough to get the 


Inability to 


sary before the pilot 
most out of gunnery and bombing training. 
fly the airplane properly reflects directly upon the effi- 
ciency of the pilot in the handling of his armament. The 
tasks incident to the employment of armament will in time 
become routine, but there will never be a time—as long as 
machine guns and bombs must be aimed at the target- 


that they will become reflex. 


‘THE prospective pilot is first given a very thorough 


course of instruction, both theoretical and practieal, 
on the nomenclature, construction and operation of the 
various types of aircraft armament. This course is given 
at the Primary Flying School and at a time when it is 
impossible to determine the branch of aviation to which 
the student will be assigned upon completion of the Pri- 
For that 


that it is desirable that all future pilots know as much as 


mary School course. reason, and for the reason 
possible about the various phases of aireraft armament, 
each student is required to complete the entire course of 
instruction in each subject; the self-styled future “pursuit 
pilots” are as thoroughly schooled in bombardment. 
Beeause of its impracticability, students are given no 


actual aéria]) bombing training at the Primary School, but 
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student fires several hundred rounds of ammunition 


both the 


type Lewis. 


each 


with fixed type Browning gun and the flexible 
The standard B type ground target is used 
for these early phases of firing, but after a time each stu 
dent is given an opportunity to fire at a small model of 
an airplane. Here the target is “led” as in actual aérial 
fighting, and the student receives his first practical in 
struction in deflection shooting. 

To give the student a better understanding of the prin- 
ciples of deflection shooting, each man is required to fire 
in the neighborhood of «a hundred rounds at the traps. At 


first he is allowed to shoot the pigeons from a_ position 





Camera Gun, Mark I, Side View. 


directly in rear of their line of flight, but as he becomes 
more proficient he is required to inerease the deflection 
of his shots until he is firing from a position at right 
angles to the pigeon’s path. 

At the Primary Flying School the final phase in train- 
ing student pilots in ground shooting is accomplished by 
the use of the camera gun. This contrivance is in reality 
u small motion picture camera, so designed that it can be 
mounted on the drum mount of a Lewis machine gun or 


Mounted on a Lewis drum 
flexible 
when on the wing of an airplane, it is a fixed type. 
line of “fire” of the both 
aligned with the sights normally used by the pilot or the 
When 


camera gun is accomplished by using the trigger of the 


the wing of an airplane. 
“un” ; 


a 
rhe 


usages be 


mount, the camera gun becomes a type 


camera gun ¢an in 


flexible gunner. mounted, the operation of the 
Lewis machine gun or the Bowden control of the airplane. 
Scoring of “hits” is made possible by a series of eoneen- 
trie circles superimposed on the finished photograph. The 
face of a clock is photographed at each exposure, thus 
showing the exact instant at which the “shot” was fired. 

In ground work with camera guns at the Primary Fly- 
gun and as- 

This coek- 


pit is equipped with a standard rear gun tourelle, upon 


ing School, each student is given a Lewis 


signed to a simulated cockpit of an airplane. 


which the Lewis gun is mounted, Airplanes circle and 
dive overhead, at which each student fires several hun- 
dred “shots.” Constructive eriticism is thus offered the 


student when he studies his developed prints and he is 
able to tell approximately how mueh in error his shots 
would have been had he been actually firing. 

At the Primary School the student’s work includes the 
theoretical phases of armament, and the comparatively lim 
practical that 
When the student pilot arrives at the Advaneed 


ited training ean be eondueted on the 


ground. 








Flying School he has the necessary foundation for a eor 


tinuation of his study of armament. 


FIRING at a ground target trom a flying airplane is th: 


for all work in aé@rial gunnery. It is there that 


learns the <A 


basis 


the student B C's of shooting, as it applies 


to a@rial combat. And not only is this the case with re 


gard to the pilot's work with fixed guns; the rule holds 


true for flexible also. In the training of gunners, 


eutis 


whether pilots, observers or enlisted gunners, too much 
practice cannot be devoted to aé@rial vround gunnery. 

To obtain greatest efficiency in training pilots in the 
use ot tixed machine guns it Is neces 
sary that the assignment of planes be 
flies the 


this 


such that each pilot sane 


ship from day to day. In Wal 


each individual is given the opportun 
triggers, 


vy to adjust his sights, his 


and the seat of the airplane to the 


most comfortable and convenient po 
sition. Individual airplanes have in 
dividual characteristics, and for that 
reason it is advisable to allow each 


pilot a short period for flying the 
plane and for making practice dives 
at the 


for greater efticieney in that it allows 


target. Such practice makes 


each pilot to feel out and discover the peeuliarities of his 


plane before the actual firing begins. 


The method of diving at a ground target varies with 
the type of plane being flown. Dual place planes—such 
as the present training type D. H., the serviee type 0-2 
or 0-1—should approach the target in a shallow dive. The 
exact angle of the dive will vary slightly with the indi- 


vidual ship and individual pilot, but at greatest the dive 
an angle of not more than thirty degrees 


With the above named types of ships, 


should be at 
from horizontal. 
the dive should be started at a distanee of about sixteen 
or seventeen hundred feet from the target and at an alti 
teet. 


when the plane is at a distance of about fifteen hundred 


tude of about four hundred Firing should begin 


although it may be withheld until the plane is much 
intervals, until 
The bottom of the dive 


Feet 
nearer—and may be continued, at within 
four hundred feet of the target. 
should be not lower than about fifty feet above the ground. 

In order to make a consistently high score it is neces 
sary that the pilot: (1) Get in the right place at the right 
time; (2) Line his sights properly; (3) Squeeze the trig 
ver; (4) Stop shooting before the sights leave the target. 

The first requirement seems quite simple, but in reality 
it is often a diffieult problem. When firing directly into 
the wind no drift is encountered and the approach toward 
the target can be in a straight dive—the correct method; 
but on a windy day and when firing cross wind, clever 
timing is required to prevent the wind drifting the plane 
the desired line of fire. As mentioned above, 


away from 


the plane should be flown without conseious thought, for 
most of the pilot's attention is required to ae- 


If the 


in firing, 
complish sueeessfully the four steps enumerated. 
pilot makes a bad approach and must concentrate a con 
wind 


siderable portion of his thought to eorreeting for 


drift. or must hurry his firing because of waiting too long 
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to commence firing, it is quite certain that his score will 
sutter. 

Unlike rifle firing, in which the sight= are held on the 
target constantly and the trigger gradually squeezed until 
the gun is fired, the sights of an airplane are not held on 
the target at all times. Such a thing is an impossibility. 
eorrections tor 


hold 


direetly on the target for intervals of long duration. So 


Gusts of wind, vertical air currents, and 


drift will cause the pilot to be unable to his sight 
Whenever 


jerk 


vary the post 


it is necessary to line the sights on the target 


possible and at that time squeece the trigger. Any 
on the triggers will of course jerk the stick, 
tion of the plane, and throw the sight- 

off the 


to fire a 


target. Rarely ix it possible 


burst of more than five or 
six shots before the sights are off the 


target in spite of all the pilot can do. 


A QUOTATION from the pamphlet 
subject of aérial-ground 
Lient. EK. E. 
vives a very cood explanation of the 
“The 
common error is to try to keep the 
the 


This is impossible and make- 


on the 


gunnery by Partridge. 


exact method of procedure. 


sights. on target throughout the 


dive. 
the approach very difficult because it 


hurries the shooter at the moment when he must have but 


one thing to do at a time. Too much emphasis cannot be 


laid on smoothness in’ flying. In nosing over to dive, 
the sights should come to rest immediately about ten feet 
Then 


gently raise the nose of the plane so that the sights are 


to the side and about ten feet below the target bull. 


aimed at a point in a horizontal line through the bull, but 
still off the target. 


that the sights slowly swing over onto the bull. 


Next very gently press the rudder so 
Just be 
fore the sight gets to dead center ease the rudder pressure 
and try to hold the nose of the plane steady so that the 
sights rest on the target bull for about a seeond. 
The same rules for firing fixed guns with dual place 
The 
) 


tween work with a pursuit plane and the DH or 0-2 


planes apply to pursuit ships. main difference be- 
is in 
the angle of dive, which is usually steeper. Perhaps even 


greater care must be exercised in squeezing the triggers 
and in avoiding over-controlling when shooting with a pur 
suit plane because of the extreme sensitivity of the eon- 
trols. 

The basic theoretical and practical instruction given flex- 
ible machine gunners should inelude the same points of 
nomenclature, construction and operation of the gun that 
Were taught the pilot. Flying ability, however, is not in 
volved, and flexible gunners need have had no experience 
in aireraft other than sufficient time in the air to aceustom 
them te the sensations of the more extreme maneuvers. 

As much or more practice should be given flexible gern 
The 
aérial warfare is required to allow for deflection in near 
all shots 


ners than is required of pilots. flexible gunner in 
the only exception being when firing at attack 
ing planes that are divine directly at his ship—-and for 
that reason proficieney with a flexible gun is harder to at 
fain than with the fixed type. 


Rach flexible gunner rides in a dual place training plane 





which is flown alongside a target, the pilot of the plane 


beme required to keep the ship at a distance of at least 


four hundred feet from the target and at an altitude of 
tbhout three hundred feet. Each time the plane passes the 
target the gunner fires a short burst of from five to ten 
rounds. At the gunnery site at Fort Croeckett—which is 


used by the Advanced Flying School for student training 
the targets are placed on the beach in such a position that 
the bullets strike the 


sand, By means of sand puffs the 


vunner is able to tell approximately how aceurate is his 
deflection. 


The entire training program for both fixed and flexible 





Camera Gun, Mark I, Top View. 


The 


course has been prepared with full knowledge that it is 


vunnery on ground targets is comparatively simple. 


impossible to train gunners fully in the short time allowed 
But the 


fundamentals are thoroughly covered; the graduate of the 


for the work and with the equipment available. 


Advanced Flying School is familar with all phases of gun 


nery work. He has had only an initiation; but he is 


capable of criticizing his own work. When he is assigned 
to a tactical unit he is required to continue his practice 
in the use of armament; and when he leaves Kelly Field 
bring him to 


he needs practice—and practice only—to 


the standard expected of a military pilot. That applies 


also to the use of all other types of aireraft armament. 


FE, ACH gunner, both of fixed and flexible type guns, is 

viven work on tow-targets after having attained a degree 
of proficiency on ground gunnery. For pilots, tow-target 
practice is performed in pursuit planes; for observers, in 
The 


brings into use the knowledge gained on ground gunnery. 


the usual training type dual place ship. tow-target 


Work on tow-targets is much more diffieult than ground 
vunnery, since for the pilot it brings into play a number 
of additional problems of timing and flying the plane; 


and for the observer, different and additional allowances 


in deflection. 


In firing on the tow-target with fixed guns, the usual 


practice is to overtake the target from the rear and con 


tinue past it to a distance about equal to half the length 


of the tow cable. The approach is made a few hundred 
feet to one side and at an altitude of from one to two 
hundred feet higher than the target. When the pilot 


reaches a position which he considers proper he rapidly 
a point on a 


The 


<0 timed that when the plane 


exeentes a ninety degree turn and dives at 


level with the target, but a few feet in front of it. 


turn and dive should be 
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comes within range the target has been advanced to the 
proper position for the pilot’s fire. If the pilot is slow 
in firing, his shots will miss the target to the rear; if he 
fires too soon, the bullets will pass in front of the target. 

Caution must be exercised by the pilot of the plane 
that he does not follow the target, thus allowing his line 
of fire to swing close to the tow-ship. Care must also be 
taken that the pilot does not dive into the target or the 
tow cable. Needless precautions for most pilots—yet on 
several oceasions within the past two years pilots have 
fouled the tow eable. 

Tracer bullets afford the pilot an exeellent opportunity 
to observe the general direction of his fire and to study 
the faults of his timing in diving and in firing. Tracers, 
however, have a bad habit of eurving soon after leaving 
the gun, and corrections can be only approximate. 

The plane earrying the flexible gunner flies alongside 
the tow-target, but at a greater or lesser speed. No great 
difficulty is encountered in that type of practice, but after 
the observer shoots a few rounds, the position of his plane 
with relation to the tow-target is changed. The approach 
may be in opposite directions, giving only a fleeting shot; 
or it may be at any angle that the pilot of the flexible 
gunner’s ship chooses. 

The third phase of the training of pilots and observers 
in aérial gunnery is in the use of the camera gun. In this 
type of work the camera may be mounted on the plane 
as a “fixed gun,” to be aimed by aiming the plane; or it 
may be mounted on the Lewis drum mount and taken into 
the air by the observer as a “flexible gun.” The camera 
gun can be used to advantage for gunnery practice in 
any phase of aérial gunnery where machine guns would 
ordinarily be used. It may be mounted on each of two 
pursuit planes before their engagement in aérial combat, 
and by means of synchronized clocks it will tell, on the 
finished print, who the victor would have been had _ the 
opponents been using real ammunition. Perhaps the most 
popular use of the camera gun at the Advanced Flying 
School 


mounted on a Lewis machine gun for use by the 


is in bombardment aviation, where the camera is 
hbom- 
bardier in “shooting down” attacking pursuit planes. The 
vamera gun affords a wide versatility; in the training of 
students in the use of aircraft armament it is invaluable. 


‘T HE training of pilots in bombing operations depends 

to a large extent upon the branch of aviation to which 
they are assigned. At this time there is no bombing range 
available at or near Kelly Field, and the diseussion of 
the subject herein will cover the methods used in the past, 
and those which are contemplated for the future when a 
suitable range is provided. 

Bombardment is the only branch of aviation which is 
utilized solely for the purpose of dropping bombs. In 
all other branches bombing is secondary; in observation, 
for example, it is rarely, if ever, used. Yet to maintain 
their efficiency the pilots of the branches of aviation in 
which bombs are seldom used must be sufficiently skilled 
so that sueh bombs as are dropped will register hits. 
armament in- 


The course.of training in bombardment 


eludes the and installation of 
bombs, bomb fuzes, bomb racks and bomb sights. The 


knowledge gained in the basie classroom work is appli- 


construction, operation 


cable to the bombing equipment and operations of all 
other branches of aviation, for with the exception of bomb 
sights and, in some eases, bomb racks, the bombing arma- 
ment of pursuit and attack airplanes is of the same gen- 
eral principle of construction and operation as that for 
bombardment. aviation. 

At the beginning of the specialized course of training, 
The two 


men composing each team fly together throughout the 


the elass in bombardment is divided into teams. 


course and alternate in the roles of bombardier and pilot. 

It is necessary to devote between ten and fifteen hours 
to camera obseura work before both members of the team 
When 


such proficiency is attained, the team is ready for actual 


hecome equally proficient as bombardier and pilot. 
homb dropping, using either practice or regular bombs. 
Success in the training of bombing pilots and bombardiers 
is again a question of practice. With the foundation 
given student pilots at the Primary and Advaneed Flying 
Schools, the proficiency of a bombing team depends al- 


most entirely upon how many bombs they can drop. 


PURSUIT pilots, after having become proficient in hand- 

ling the plane, apply somewhat the same principles in 
hombing operations as those used in pursuit gunnery on 
ground targets. No satisfactory bomb sights have yet 
heen developed for pursuit bombing, but within the pres- 
The 


principle of dive which is used when firing with a machine 


ent limits of pursuit work none is greatly needed. 


gun is earried out in such a manner in bombing that when 
the bomb is released from the plane it continues earthward 
in a continuation of the dive; thus by diving directly at 
the target in an almost vertieal dive and releasing the 
homb while still in the dive a very high percentage of hits 
can be registered. After some practice the machine gun 
sights may be used as a rough guide in diving. 

Some experimentation has been earried out in bombing 
the shadows of flying planes with the idea of ultimately 
developing sufficient ski}! that pursuit pilots might bomb 
formations of observation, attack, or bombardment planes. 
This work is not at the present time included in the course 
of pursuit bombing at the Advaneed Flying School, but 
after being assigned te tactieal units pilots are given work 
of that 

Attack aviation employs low altitude bombing very ef- 
ground 


nature. 


against 
Bombs are 


fectively in connection with its attacks 
troops, fortifications, and other objectives. 


dropped from the airplane while it is in normal level 
The pilot is first required to prae- 
bombing is per- 


three planes in 


flight above the target. 
after a time the 
by the usual attack flights of 
formation. The training of an attack pilot in bombing 
operations consists mainly in giving him an airplane and 
sufficent bombs with which to practice, for no sights have 
heen developed for that type of work and aceurate aim 


tice individually, but 


formed 


can be developed only by constant practice. 

In work of any nature in connection with armament, 
student pilots and student observers are eoached by com- 
petent instructors. However, no amount of lecturing and 
coaching will ever produce experts; the students must 


handle the equipment and actually perform the operations 
incident to the use of armament in order that they may 


receive worthwhile and lasting benefit. 
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Maj. Gen. James E. Fechét, U. S. A. 
Chief of Air Corps 


Born Fort Reniggold, Texas, August 21, 


1877. A. B. University of Nebraska, 1899; 
graduate Infantry and Cavalry School, 
1904. Enlisted as non-commissioned officer, 
Cavalry, 1898. Commissioned 2nd Lieuten- 
ant July, 1900. Promoted through grades 
to Brig. Gen. A. S., April, 1925. Com- 
manding Officer, Ke'ly Field, Texas, 1918- 
1920. Chief of Training and War Pians 
Division, Office Chief of Air Corps, 1920- 
1924, Commanding Officer, U. S. Training 
Fields and 3rd Attack Group, Kelly Field, 
1924-1925. Assistant Chief of Air Corps, 
April, 1925. Chief of Air Corps, Deeem- 
ber, 1927. 
















































































Brig. Gen. Benjamin D. Foulois, U.S. A. 
Assistant to the Chief of Air Corps 


3orn Connecticut, December 9, 1879. 
Graduate Infantry and Cavalry School, 
1906; Army Signal School, 1908; Command 
and General Staff Sehool, 1925. Enlisted 
as non-commissioned officer, Corps of En- 
gineers, 1898. Commissioned 2nd Lieuten- 
ant Infantry, February, 1901; 1st Lieuten- 
ant Signal Corps, April, 1908. Promoted 
through grades to Brig. Gen. (National 
Army) July, 1917. 
viee troops on Mexican Border, 1916-1917. 
Chief of Air Service, A. E. F., 1917-1918. 
Ameriean member Aviation Commission of 
Supreme War Council, 1917-1919.  Assist- 
ant Military Observer, American Commis- 
sion, Berlin, Germany, 1920-1921. Asst. 
Military Attaché, American Embassy, Ber 
lin, 1921-1924. Commanding Officer, Miteh- 
ell Field, New York, 1925. Assistant to the 
Chief of Air Corps, December, 1927 


Commanded Air Ser- 
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Latest Types of Army Aircraft 


Curtiss Pursuit Plane 
Kingine: Curtiss D-12, 425 h. p. High Speed: 160 miles per hour. Climb: 1,500 feet per minute, 
Cruises about 5 hours 


Huff-Deland Bomb-e 
Engine: 2 Liberty Motors. High Speed: 110 miles per hour. Climb: 500 feet per minute 
Cruises about 7 hours. 


eee eae ae 
Douglas Observation Plane 
Engine: Liberty “12.” High Speed: 130 miles per hour. Climb: 800 feet per minute 
Cruises about 6 hours. 
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Military Airplanes 
Their Equipment for Offense and Defense 
By J. R. Moser* 


IRCRAFT ARMAMENT, relatively, is a new branch 
d of science and engineering accomplishment which had 
its origin during the World War. Its development has 
been carried on since that time. The types of guns, sights 
and bomb-releasing mechanisms have changed repeatedly 


to keep pace with the different types of airplanes on which 





its use. Cameras, flares and radio are also earried for 
training the student in the use of this equipment. 

The pursuit, attack and bombardment airplanes are the 
more truly military types sinee their funetion is entirely 
offensive and because they are built especially to carry 


armament and to suit its installation, 


Fig. 1. External Bomb Rack Showing Hoist and 2,000-lb. Bomb. 


they are installed and which serve as a media for carrying 
this armament. Airships have not been used to any great 
extent by this country or its Allies during the World War 
or since that time, beeause this type of aireraft is believed 
best suited for observation purposes. It is further be 
lieved that the damage inflicted by the German Zeppelin 
airships, together with the moral effeet, was relatively 
small when the number of men employed by that coun 
try in the development, construetion, maintenanee and 
use of this type of aireraft is considered. 

A better conception of aircraft armament, its problems, 
uses and effectiveness best ean be obtained by recalling 
the types of airplanes with which such armament is used. 

Military airplanes can be divided roughly into seven 
distinetive types, as follows: training, transport, ambu 
lanee, observation, pursuit, attack and bombardment. Pri 
mary training, transport and ambulance airplanes do not 
carry armament. Advaneed training airplanes carry arma 
ment consisting of machine guns, flares and bombing 
equipment to permit the student to beeome familiar with 


Observation airplanes are the “eyes” of the Army as 
well as of the Air Corps, acting in conjunction with ground 
troops by radio, signals, personal observations and photo 
vraphic means. They not only fly over the battle lines 
to permit observations and photographs to be made of the 
effeet of artillery fire and troop movements but they aet 
as scouts far in the interior of enemy country to locate 
military objeetives which are to beeome the targets of 
hombardment airplanes. The armament which these planes 
earry is the minimum consistent with adequate defense 
from other aireraft. The armament is reduced in order 
to permit the planes to fly very high above the effective 
range of antiaireraft gun fire and to permit the carrying of 
n greater amount of fuel, thus providing a greater radius 
of operation. Observation airplanes are also designed to 
permit the use of bomb-carrying and bomb-releasing equip- 
ment for installation as auxiliary equipment. These eraft 


are used at times in conjunction with ground attack planes 


*Associate Mechanical Engineet Matériel Division Air 
Corps, U. S. A. 
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when a large concentration of eraft of this type tem- 
porarily is required. 

Pursuit planes are generally divided into two classes, 
single seat, or monoplace, pursuit and the two seater pur- 
At the present time this country is concentrating 
its development primarily with single seat pursuit type. 
Pursuit planes are armed with two machine guns as stan- 
dard equipment, either two cal. .30 or one eal. .30 and 
The eal. .30 and eal. .50 guns are inter- 
All pursuit air- 


suit. 


one eal. .50 gun. 
changeable, on the same gun mounts. 
planes are equipped with brackets sufficiently strong to 
This bombing equip- 
An auxiliary 


earry a bomb rack for small bombs. 
ment is used only on particular missions. 
gasoline tank may be attached if desired instead of a bomb 
rack, for missions requiring a large radius of action 
These tanks can be dropped so that in an emergency the 
airplane is not handicapped by additional weight and para- 


site resistance. 


PURSUIT planes, as the name implies, are highly devel- 


oped fighting units designed for attack of enemy 
aireraft. The cockpit, engine, tanks, instruments and other 


accessories are so arranged that the guns can function sat- 
isfactorily under all conditions. To make the guns more 
effective so that they may fire most effectively at enemy 
aircraft, the pursuit plane, in which these guns are 
mounted, must have a high rate of speed and climb, must 
be exceptionally maneuverable and be capable of flying at 
high altitudes. 

The ground attack airplane is, in many ways, similar 
to a pursuit plane, except that its primary function is to 
attack objectives on the ground instead of in the air. As 
a means of protection against other aircraft flying at a 
higher altitude, a rear gunner is employed to guard the 
pilot and his machine from attack from above and from 
the rear. The gunner in the rear cockpit can also aid the 
pilot in shooting at ground targets in the event the attack 
airplanes, which generally fly in formation, are not being 
pursued near their objectives. 

During the World War there were no airplanes devel- 
oped specifically for ground attack purposes. Pursuit and 
observation planes were sometimes employed for ground 
strafing but were seriously handicapped by the limited 
amount of bombs and gun fire available. Ground attack 
planes, developed in this country, are designed to carry 
a greater number of bombs than those planes which oe- 
easionally were, during the last war, pressed into this type 
of service, since it is believed that the greatest destructive- 
ness wiil be produced by fragmentation bombs dropped ac- 
eurately from low altitudes. The machine guns mounted 
on attack planes, are employed primarily to resist enemy 
fire from the ground by shooting at the ground objectives 
prior to dropping the bombs. Attack planes are flown 
at very low altitudes since extensive tests have proved con- 
clusively that the surprise element is the principal factor 
upon whieh the success of ground attack depends. 

Although the importance of observation, attack and pur- 
suit airplanes is well established by ali the principal na- 
tions of the world, it is generally conceded that the great- 
est effectiveness, insofar as aircraft forces are concerned, 
will be achieved by the bombardment planes. 

Observation airplanes, although primarily servants to 


the ground forces, also locate military objectives far in the 

rear of enemy territory for destruction by bombardment 

planes. 
Attack 


troops, guns, and supplies or points where enemy resist- 


airplanes shoot and bomb concentrations of 


ance justifies their use. They can be used, also, to destroy 
antiaireraft batteries which hinder and make bombardment 
airplanes less effective. 

Pursuit airplanes seek out and destroy enemy pursuit 
All other 
types of planes, with the probable exception of ambulance 


which in turn attack bombardment formations. 


types, are employed directly or indirectly in the protection 
of friendly bombing planes, reducing the effectiveness of 
enemy resistance to bombardment craft and in preventing, 
in as far as possible, the use of bombardment planes by the 
enemy. 
HIGHLY organized bombing was not employed by the 
Germans or the Allies during the World War to any 
considerable extent prior to the spring of 1917. During 
1918 great efforts were made by all participants in the 
World War to increase their own bombing forees and de- 
stroy those of the enemy. These efforts were made in the 
face of data which proved conclusively that the actual 
material damage inflicted by the bombs was relatively small 
did not compare in sense with the destruction 


and any 


produced by artillery fire. The principal objectives were 
lines of communication, airdromes, ammunition dumps, 
troop concentrations and factories. The lines of communi- 
cation were bombed during the first half of 1918 by more 
airplanes and with a greater tonnage of bombs than were 
all other objectives combined. The distanee from the bat- 
tle lines was relatively small, averaging approximately 
fifty miles. The replacement of planes during May of 
1918, which was a very characteristic month for that year, 
was 58 per cent. of airplanes per month which bombed in 
With 


this exceptionally high mortality for planes and personnel, 


daytime and 39 per cent. for the night bombers. 


and the admittedly small material damage inflicted on the 
enemy because of the high altitudes (12,500 to 15,000 feet) 
which the day bombardment planes were foreed to fly, and 
the uncertainty of night bombing, it may be questioned 
by many why such importance was attached to the use 
of aireraft during the World War, particularly in bomb- 
ing operations. The answer is, that the morale of civilian 
populations, particularly those engaged in the manufae- 
ture and transportation of war materials, was seriously 
weakened, labor became disorganized, production was de- 
This effect on the civil- 


ian population necessitated the use of squadrons of air- 


creased and delivery was delayed. 


craft, a great amount of artillery and other matériel for 
euarding cities and the arteries of communication which 
otherwise would have been used at the front where it was 
always in great need. The crippling of communication, 
the delay in the delivery of supplies, the supplies actually 
destrove’, and the easualties inflicted on the enemy, justi- 
fied the personnel, equipment, money and time devoted to 
the development and use of aireraft. These results very 
often are overlooked by those who contend that aireraft 
was not relatively effective when they base their conelu- 
sions upon the actual material destroyed. 


Aireraft was a new military power for all nations at 
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the beginning of the World War. Tacties changed as each 
new type of equipment was produced. The armament was 
inadequate and entirely unsuited for use on the planes. 
The guns, for instance, were ground type machine guns or 
automatie rifles with the water jackets removed, while the 
bombs were gun projectiles with a special fuze and a tail 
surface added. Often these so-called bombs merely were 
thrown overboard by hand, hoping for the best. At one 
time, early in_ the 
war, the Germans 
used large files to 
drop on the enemy, 
in lieu of other effee- 
tive missiles. These 
files were sharpened 
on the tang end and 
hardened while the 
other end was an- 
nealed to permit a 
hole approximately 3g 
inch in diameter to 
be drilled through al 
lowing them to be 
earried on a long rod 
or pin. These files in 
large numbers were placed side by side on long rods se- 
cured to the under surface of the airplane wings by means 
of serew eyes. Separate cords for each rod enabled the 
pilot or gunner to pull the rod through the serew eye sup- 
ports, thus permitting the files to be dropped off in groups. 
They tumbled down to the ground like leaden hail. These 
non-explosive missiles were released without the use of 
bomb sights with therefore only slight material damage 
resulting since the quantity of these improvised missiles 
carried was relatively small and the point of impact un- 
certain. Nevertheless bombing operations were continued 
by all countries, and every effort was made to construct 


more bombing planes for use with larger bombs. 


TACTICS employed with this new arm of the military in- 

volved many experiments with varying results. The offi- 
cers in all armies had been well trained in the use of in- 
fantry, cavalry, artillery, seacraft, and the different types 
of equipment required, beeause these had been in use for 
hundreds or even thousands of years, thus providing data 
in profusion. The reverse was true with this untried arm 
of the military. The carrying and releasing devices for 
bombs were crude and did not funetion satisfactorily. The 
bomb sights, if any were used, also were crude, inaccu- 
rate, and inadequate, not comparing in accuracy with ar- 
tillery sights. The bombs did not drop with precision 
comparable to the uniform trajectories of large projectiles 
and were not directed with the same degree of accuracy. 
The material effect of bombing during the World War, 
therefore, suffered, in comparison with the damage in- 
flicted by artillery. 

The bombing equipment in use during the World War 
in England, France, Italy, Germany, and Austria was not 
flexible with respect to its ability to carry different sizes 
of bombs by one mechanism, In order that an airplane 


might carry different sizes and types of bombs the bomb 





Fig. 2. 1,100-lb. Bomb Being Hoisted to External Type Bomb Rack. 





rack, as the carrying and releasing equipment is called in 
this country, would, of necessity, be removed from the 
plane and replaced by another rack, and this change re- 
quired considerable time and accurate readjustment of the 
operating controls, while not permitting large airplanes 
to carry in one load a variety of types and sizes of bombs 
best adapted to the targets to be demolished. Although 
this country had no great amount of experience in the 
design and construe- 
tion of aireraft and 
its armament, on the 
other hand, it was not 
handicapped by pre- 
eedent or restricted 
by the necessity of 
utilizing portions of 
obsolete equip- 
ment. Its engineers 
therefore sought to 
remedy this condition 
by the development 
of a new type of 
equipment which 
would be more uni- 
versal. 

The bomb-carrying equipment was made universal and 
adaptable to different conditions in the most satisfactory 
manner, by designing a releasing unit called a shackle. 
Two suspension lugs are used with each bomb to which 
the shackle is engaged. The spacing of the lugs is made 
the same on all American 100-, 300-, 600- and 1,100-pound 
bombs. This shackle, therefore, carries all bombs inter- 
changeably and releases them instantly with a relatively 
small foree exerted on the trigger. The trigger and ear- 
rying mechanism possess four locking features which effee- 
tively prevent all bombs from becoming prematurely dis 
engaged, regardless of the amount the bombs, bomb racks, 
and shackle are jostled during a rough take-off or while 
flying through a very bumpy atmosphere. Not only are 
the shackles operated by the carrying hooks of the hangers 
of each bomb rack, but they are locked on the hooks to 
prevent the shackle from becoming disengaged. 

BOMBS are carried one above the other, but the mecha 

nism is so designed that the lower bombs are always 
released before any of the upper bombs are tripped. This 
arrangement of releasing the bombs successively, commence 
ing with the lower tier, prevents the upper from dropping 
on the lower bombs, not yet released, and thus prevents 
probable disastrous effects to the structure of the airplane. 
The arrangement of carrying bombs in tiers is peculiar 
to the internal type of bomb racks. To release different 
sizes of bombs in a definite order to suit the objects to 
be bombed, the racks must be loaded in inverse order to 
that in which the bombs will be released. 

The bomb shackle, in addition to being a universal ear- 
rying and releasing mechanism, is simple and light, weigh 
ing only 2.3 pounds each. In most racks, the shackle 
stands at an angle of approximately 45 degrees with the 
vertical, thus causing the bomb to bear against the hanger 


or other type of support with a foree equivalent to ap- 
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This automatically provides 
In addition to the 


proximately its own weight. 
a very stable method of suspension. 
stability obtained with the use of one standardized unit, 
the two lugs by which each bomb is supported cause the 
bomb to be carried in a horizontal position. This is the 
ideal position at the instant of release because the bomb 
the air- 


is pointed in the direction which it, as well as 


plane, is traveling at that instant. As the bomb falls, its 
speed of descent, starting from zero, increases very rapid- 
ly, and when that speed downward equals its speed for- 
ward, as furnished by the airplane, the fins or stabilizers 
on the bomb cause it to beeome inclined at an angle of 

1) degrees with re- 

spect to a horizontal 

plane. As the speed 
downward increases, 
the bomb automati- 


cally and smoothly 
changes its direction 
to correspond with 
its momentary di- 
reetion of flight. By 
causing the bomb to 
start its flight prop- 
erly, its 5 pee d 
through the air will 
he uniform and _ its 
Hight will be aeeu- 
rate. 

The smaller bombs 
of several European 
nations throughout 
the war were earried 
vertically. At the 
instant of release 


position, being 


Fig. 3. Bomb Release Handle for the 


Internal Type Bomb Rock. 


at right angles to 


their direction of travel, is violently altered by the air 


pressure which CAHUSES them to wobble, tumble, and OS¢1- 


time after release with the resultant inac- 
The 
heavy compared with the total weight of bombs earried, 


The 


European racks with which this country is now familiar 


late for a long 
curacy and variation of true flight. racks also were 


being approximately one-sixth of the bomb load. 
weigh approximately one-tenth to one-fifteenth of the bomb 
American racks which are also more universal weigh 
to one-fiftieth of load de- 
This 
efficiency is made possible by the extensive use of dura 
Stainless steel 


load. 


from one-thirteenth the bomb 


pending upon the type of rack and bombs earried. 
lumin and heat-treated alloy steel. also 
is used for such vital moving parts as the triggers, latches, 
and cams of the releasing meehanism. 

Bomb racks in general are divided into two main c¢lasses, 
viz., internal and external. The internal racks are more 
or less permanently installed within the bomb compart 
ment or thick wings of an airplane and the bombs are 
racks are attached 


also carried internally. The external 


beneath the fuselage or wings: and they, together with 
the bombs, are carried mostly or entirely outside of the 
airplane structure. 

The internal tvpe bomb rack carries from six to twenty 


bombs. Some are made for 25-lb. fragmentation bombs 


100-, 300-, 600-, 


Several hundred different load ecombina- 


while others carry demolition bombs of 
or 1,100-Ib. sizes. 
tions are possible with these four sizes. By installing the 
rack and carrying the bombs inside the airplane the para 
site resistance is thus eliminated, permitting the plane to 
i!y at higher speed, climb more rapidly and fly a greater 


distance and at a higher altitude. 


EXTERNAL types of bomb racks, excepting the rack 

carrying the 2,000-lb. demolition bomb, are mounted 
principally on those airplanes not designed primarily for 
hombing. The 2,000-lb. bomb rack is earried beneath the 
fuselage of bombing airplanes because the fuselage strue 
ture would be weakened if an unbraced opening were made 
upproximately twelve feet in length to take the 2,000-lb. 
long. 


homb, which is 114% feet The resistance offered by 


the bomb and rack is therefore less detrimental to the 
airplane than the extra weight and size which would re 
sult if this bomb were earried internally. 

In addition to the bomb rack which carries and releases 
the 2,000-lb. bomb, three other external type racks have 
heen developed by the Air Corps for use on pursuit, ob- 
servation, attack, advanced training and other airplanes 
which may be used in emergency as bombers. One ex- 
24-lb. 


hombs, demolition, incendiary or smoke. 
100-Ib. 


bombs or 
This 


demolition 


ternal earries five fragmentation 


three DO-lb 


racy 


rack also is capable of carrying two 
and is used 


Another 


bombs or combinations of these three sizes 


on pursuit, observation and attack airplanes. 
rack, 


two 300-lb. bombs or a total of 


which weighs only 16 pounds, carries two 100-lb. or 
five combinations of these 
two sizes and may be carried under the fuselage of small 
or intermediate size airplanes or under the fuselage and 
wings of larger planes. A larger external rack has been 
developed for carrying one 300-Ib. or one 600-lb. or one 
1,100-Ib. demolition bomb on any airplane eapable of ear- 
rving bombs of either of these three sizes. The two latter 
types of bomb racks were developed principally for use 
in the early part of an emergency wherein it is expected 
that 


pressed into service for day or night bombardment. 


commercial airplanes of all descriptions may he 
These 
two external racks may be attached easily and quickly to 
any plane capable of carrying such coneentrated loads. 
This is made possible by the use of tee rails, also eon- 
structed of duralumin, in sizes and lengths to permit the 
secure attachment to the fuselage or the wing of anv air- 
plane. A quantity of these racks will always be main- 
tained as a war reserve. 

Release handles of different types have been developed 
for use with all various internal and external bomb racks. 
Some of the smaller and simpler handles release one homb 
These are used principally with bomb  raeks 


at a time. 


of the external type. Internal raeks are operated by re- 
lease handles which are capable of releasing any number 
The release han- 


dle now in use by the Air Corps with internal type racks, 


of bombs, from one to twenty inelusive. 


may be set to drop one or more bombs by one movement 
of the handle from a definite position back against a 
Rotation of this handle through 360 degrees 
Continued rotation releases additional 


This handle 


lixed stop. 
releases nine bombs. 
bombs up to the capacity of the bomb rack. 


possesses a recording device which indieates the size of 
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each bomb carried at any time by the internal bomb rack 
regardless of the numerous possible combinations of load 
ing. This device also indicates the number of bombs orig 
inally carried, the number of bombs remaining on the rack 
at any time, the number released, the order in which the 
bombs have been released, and the order in which the 
remaining bombs will be released. It is, therefore, an au 
tomatic accounting system which is a great aid to a 
bomber. All letters and figures on the device are covered 
with a luminous paint so that they can be read at night. 

An emergency release handle also is provided in the 
pilot’s cockpit to permit the pilot or assistant pilot to 
release any or all bombs remaining on the rack at any 
time. Means are provided in all bombing airplanes to 
enable the gunner, located to the rear of the bomb com 
partment, to release all the bombs in an emergency. Sep 
arate chains are used to connect the bomber’s release han 
dle with the bomb rack and the emergency release handle 
with the rack, so that in the event the controls are 
damaged by shrapnel or gun fire, it will be possible to 


release all bombs by the other controls. 


BOMBS larger than 100 pounds are placed in position on 

internal and external bomb racks by means of me 
chanically operated bomb hoists. These also are divided 
into general classes called internal and external types to 
correspond with internal and external type racks with 
which they are used. 

The hoist used with internal racks is universal for all 
internal racks developed in the past seven years. It hoists 
300-, 600- and 1,100-Ib. bombs and any possible combina 
tion. Two men are used to hoist the bomb, while a third 
man steadies it and places the shackle over the hooks of 
the bomb rack. The shackle is always attached to the 
bomb while the latter is on the ground, better to cheek 
ihe security of its attachment. One sling is used with 
the bombs carried internally. 

Two external type hoists are in use, one type being 
supported by the T rails of raeks which are attached to 
the plane by means of these rails. This hoist is used with 
racks carrying 100-, 300-, 600- and 1,100-Ib. bombs. 

Another hoist is used for hoisting the 2,000-lb. bomb, 
and it is supported by the yokes of the bomb rack. Two 
men likewise operate these hoists, units of which are in 
terchangeable, and the operation is similar to that of a 
pump handle. 

The internal hoist consists essentially of a worm and 
worm wheel units which are self-locking. All hoists are 
mounted above the rack so that the load is suspended in 
pendulum fashion. One sling is used for all bombs except 
the 2,000 pound which uses two slings for ease of handling. 

Different types and sizes of bombs have different term- 
inal velocities and therefore different trajectories. For 
this reason it is necessary to release each type of bomb, 
having a different trajectory, a slight interval sooner or 
later than a bomb of a different kind. The bomb sight 
to be accurate must have provisions for correcting these 
variations in trajectory. The corrections which the bomber 
makes with the various seales of the bomb sight permit the 
accomplishment of exceptionally accurate bombing with 
any combination of different types and sizes of bombs 
Which the internal or external racks may carry, The in 





dicating mechanism on the release handle is, therefore, of 
vreat assistance since it shows the bomber at all times 
which bomb will be released next in order so that correc 
tions, if necessary, may be made. 

A bombing airplane, regardless of its efficiency or the 
adaptability of the bomb-carrying and bomb-releasing 
equipment, is practically useless unless the bombs ean be 
released accurately. The science of bomb sight develop 
ment has inereased very rapidly since the World War. 
The results of bombing during that time suffered consid- 


erably because of the crudeness of the sighting equipment. 





Fig. 4. Bomb Sight Used on Bombing Airpianes. 


The fair degree of accuracy attained during the early 
part of the war at low altitudes changed into wild inae 
curacy as antiaircraft weapons forced all day-flying air- 
planes into much higher zones up to and ineluding 15,000 
feet, as conditions changed the effective use of ground 
ens. 

The many ingenious “aiming devices” brought out, pro 
duced oecasional successes in especially trained squadrons 
under favorable circumstances, but failed of effective per- 
centages with the limited training actually eneountered. 
The instruments did not keep pace with the realization 
of the necessity for much finer precision at such altitudes. 
The problem of assuring instrumental precision and, at 
the same time, keeping the operation simple was not solved 
until recent years, so the obvious advantage of simple 
manipulation was quite lost by the inherent inaceuracies 
of instruments. They corrected but roughly for wide dif- 
ferences in trajectory of various types of bombs; most 
were not stabilized at all against the always present roll- 
ing and pitehing of the aireraft, which produce enormous 
errors at such altitudes, and none approached the precision 
of evroscopie stabilization since developed. 

After releasing the bomb, it travels ahead before it 
reaches the ground distances from a few hundred feet to 
a mile or more, depending upon the various combinations 
of speed, altitude, wind and type of bomb. It is physi 


cally impossible to estimate such distances within § hun- 
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dreds of feet, much less calculate in flight, what they will 
be for each particular approach. 

The directing of the aireraft’s ground course and the 
bomb’s trajectory is not the simple matter it often seems. 
It is more than a matter of merely holding a visible or 
which 


compass course toward an objective in a manner 


might constitute very accurate navigation. During ex- 
cellent navigation in a bee-line course by the best compass 
guidance the aireraft actually deviates hundreds of feet 
to the night and left of a strictly straight line, and such 
deviations, not visible from the ground or sensed in flight, 
result in the mark. 
Hence the bombing instrument must provide the same pre- 
cision of stabilized sighting for direction, in which wind 
and drift are automatically corrected, with special means 


of signalling the pilot and enabling him to detect such 


bomb being directed far from its 


minute deviations as he cannot otherwise sense. Such 
highly sensitive instruments have been developed. They 


are necessarily automatic, computing machines, to insure, 
with simple manipulations, an effective degree of precision 
with least reliance upon the ecrew’s estimation, skill, and 
extended practice. The development of such instruments 
depends upon vast engineering experience and many trials 


under service conditions. 


PURSUIT airplanes in use by the Air Corps, carry either 
sal. .30 Browning machine guns or one eal. .30 
rounds of 


two 
and one eal. .50 Browning gun. Six hundred 
eal. .30 ammunition are carried for each eal. .30 gun and 
200 rounds of for the cal. .50 gun. These 
guns are mounted securely on the fuselage structure of 
the airplane and are adjustable so that independently they 
ean be moved laterally or vertically through a limited 


ammunition 


angle to cause them to converge at any distance to suit 
the type of target or the pilot’s method of firing. The 
sight is adjustable vertically and laterally to permit per- 
fect alignment with the guns. The caused to 
shoot at a certain instant with respect to the propeller to 
permit the bullets to pass through the plane of the pro- 
peller without striking the two blades. This is accom- 
plished by either a mechanical or electrical synchronizer. 
It is expected that the latter type will replace the me- 
chanical since it is better suited for airplanes with a very 


guns are 


high speed engine rotation. These two synchronizers are 
much superior to any type of synchronizer used during 
the World War. The hydraulic type of synchronizer, the 
rocker type and the flexible shaft type, had serious faults. 
Inertia of the fluid or the rocker arms or the flexible 
shafts, produced excessive strains, causing wear and fail- 
ure in these mechanisms because the starting and stopping 
of the moving parts are intermittent. The generator of 
the mechnical synchronizer, in use by the Air Corps, runs 
constantly thus reducing these troubles, while the electri- 
cal device possesses several excellent features. 

The Browning eal. .30 machine gun has a high rate of 
fire which, together with the higher speed engines now in 
use, permits of a much higher rate of fire than any syn- 
The eal. .50 
Browning gun does not fire so rapidly as the smaller guns 
but being so much more powerful, permits accurate shoot- 
ing to be conducted at a much greater distance, and in- 
fliets much more damage due to the size and degree of 
The eal. .50 guns are, there- 


chronized guns used during the World War. 


penetration of the bullet. 








fore, very efficient against tanks on the ground, machine 
gun nests, light protection with which antiaireraft guns 
gasoline tanks, en 


are equipped, and especially against 


gines and armored enemy airplanes 


CANN )N have been tried to some extent on pursuit, ground 

attack and bombardment airplanes. A 37-mm. ean 
non has been developed and a considerable quantity con- 
structed for use with a geared engine so that the projec- 


tile can be fired through a hole in the propeller hub. The 


propeller being geared is thus raised above the engine 
crankshaft to permit the cannon to be mounted on the 
engine between the two banks of cylinders. This type 


of engine has been installed on small attack airplanes. In 
addition flexibly mounted cannon have been mounted in 
the nose of the larger type of attack and bombardment 
planes for shooting upward, downward and to either side. 
A 3-inch 
bombing airplane to shoot principally in the downward 


mountain type cannon has been mounted in a 


direction. The blast from this heavy short-barreled gun 
was found to be extremely detrimental to the ribs and 
fabric of the lower wings. The damage inflicted by can- 
non of this size is much less than that produced by rela- 
tively small bombs, the total weight of the bombs and 
racks being much less than the cannon, its mount and am- 
munition. Non-recoil type cannon have been used to a 


limited extent because they cannot be maneuvered with 


sufficient rapidity and the charge of fine shot eminating 
from the barrel pointing rearward, creates a serious haz- 
ard to other airplanes in the formation. Machine 
and bombs, therefore, constitute the principal offensive 


runs 


and defensive weapon in use in the Air Corps. 

Every attempt is made to standardize different items of 
armament equipment such as release handles, bomb 
shackles, sights for machine guns and bombs, and racks 
for each type of bombing airplanes. All pursuit and ob- 
servation airplanes now carry the same type of external 
Attack air- 


planes will, it is believed, use one type of bomb rack. 


bomb rack and use the same type of handle. 


Bombardment planes are becoming standardized in size 


and capacity as a result of a permanent Bombardment 
3oard responsible for bombing airplane development. This 
standardization will permit internal and external bomb 
racks of one, two or three sizes and types to be used in- 
terchangeably. The major portion of these bomb racks 
are now identical and interchangeable. One type of re- 
lease handle is used with all types of internal bomb racks. 
One type of handle is universally used, with a_ slight 
change, for operating the arming mechanism of the bomb 
rack and a similar one is used on the same plane as a 
shutter control. This standardization is made possible by 
a more definite policy never previously possible, due to 
greater knowledge of requirements which is now in the 
possession of the Army Air Corps. It was not possible 
previously because of the newness of this important arm 
of the military. Standardization facilitates production in 
the event of emergency, permits more universal use of 
many items, and decreases the supply problem which is 
becoming more serious in all arms of the Army and Navy 
because of the increased complications in the equipment 
required. Standardization facilitates production by redue- 
ing the number of tools and the amount of special equip- 


ment required and saves time and expense. 
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Testing Aircraft Armament 


Results of Army Air Corps and Ordnance Department Cooperation 
By Lieut. Geo. H. Steel,* Air Corps, U.S. A. 


HE ultimate object of all warfare is the destruction 

of the armed forees of the enemy. This is accom- 
plished by the delivery of a projectile at a given point at 
a given time. The projectile may be a bayonet in the 
hands of an Infantryman, a shell cast from the muzzle of 
a field piece, or a bomb released from an airplane. In 
each case the desired result is obtained by the use of two 
components : the projectile proper which contains the de- 
structive power, and the propellant which delivers it at 
its destination. By analogy, the Ordnance Department 
may be likened to the projecile in that it provides the de- 
structive power, while the Army Air Corps may be con- 
sidered as the propellant. In this ease, the agency used 
to deliver the destructive material at its ultimate destina- 
tion is the military airplane. 

The military airplane is both a defensive and an offen- 
sive weapon. Whether it be of the pursuit or bombard- 
ment, attack or observation type, the use is, in general, 
the same; namely, the destruction of the aérial and ground 
forces of the enemy. It must be equipped for combat 
with other aireraft as well as for use against ground 
troops, thus differing from the commercial plane which is 
daily becoming more common in the skies. The basie air- 
plane consists of the fuselage and wings, an engine to 
propel it through space, and such instruments and other 
accessories as are necessary for safe and comfortable opera- 
tion. The military airplane, in addition to this standard 
equipment, must be fitted with machine guns for defense 
against enemy aireraft and for offense against ground 
troops. Practically all types earry bombs of one kind 
or another depending on the mission to be performed. 
These range from the small fragmentation bomb used in 
attack aviation to the 2,000-lb. demolition bomb earried 
by the bombardment craft. Pyrotechnic signals for eom- 
munication with ground troops and flares of various types 
for use in night landings where no other light is available 
also are standard equipment, while radio daily is beeom- 
ing an important factor in the communications problem. 
In general, the military airplane is an efficient fighting 
weapon designed to operate alone, with other aireraft, or 
in support of other branches of the military service. 

In the equipment of this weapon, it is the function of 
the Ordnance Department to provide the armament, while 
the Air Corps is charged with the design and procurement 
of the airplanes and of the various installations necessary 
for carrying the weapons. Thus far mention has been 
made of the Ordnance Department and the Air Corps only. 
Lest the reader draw an erroneous conclusion, it should 
be remembered that both branches perform a great deal 


of work in conjunction with the other components of the 
military service. the Infantry, Coast and Field Artillery, 
and the Chemical Warfare Service. 


WHILE certain tests of aérial armament are conducted 
at practically every station at which Air Corps troops 
are located, the greater percentage of this type of work 
is concentrated at the Aberdeen Proving Ground. Located 
near the head of Chesapeake Bay, four miles from the 
little town of Aberdeen, Maryland, the Aberdeen Proving 
(Ground comprises an area of approximately 35,000 acres. 
It is about fifteen miles long and four miles wide, the 
majority of the land being used for the various ranges 
and test fields. ‘When first taken over by the Government 
on October 20, 1917, it consisted of corn fields, wooded 
areas, and swamps. Today, it is one of the largest and 
best equipped establishments of its kind in the world. 
Facilities are available for the testing of every type of 
ordnance matériel in the smallest detail. Practically all 
of the matériel developed and manufactured by the va- 
rious arsenals and manufacturing plants is sent to the 
proving ground for test. Special attention has been de- 
voted to the equipment for testing aérial armament and 
no expense has been spared to secure accurate and effi- 
cient results from such tests. The Aberdeen Proving 
Ground has been in continuous operation since the proof 
firing of the first gun there on January 2, 1918. The 
first bomb was dropped at Aberdeen in September, 1918. 
However, no matter how efficient the ground apparatus 
and personnel may be, bombs and aérial machine guns 
can be tested satisfactorily only when the tests approach 
as nearly as possible service conditions. In other words, 
such equipment must be tested in the air. To do so va 
rious Air Corps organizations have been stationed at the 
Aberdeen Proving Ground for conducting the aérial tests. 
On July 4, 1918, the 271st Aero Squadron reported for 
duty and was followed in 1920 by the 258th Heavy Bom- 
bardment Squadron. The work during the next two years 
was performed by Flight A of the 14th Squadron (Bom- 
bardment). In 1923 the 49th Bombardment Squadron re- 
ported for duty and has remained at the proving ground 
until the present time, having been supplemented from 
1924 to 1926 by a detachment of the 59th Service 
Squadron. 

In addition to the airplane squadrons which have been 
on duty in connection with this work, certain tests have 
also been condueted from lighter-than-air eraft. The 28th 
Balloon Company reported on December 4, 1918. It was 
followed by the 18th Balloon Company in 1920 and the 
18th Airship Company in 1922. The latter organization 
remained on duty until May 20, 1926, at which time it 
was relieved, after it had been determined that the heavier- 
than-air section could accomplish satisfactorily all types 
of tests which would be required in the future. 

Of what has this testing consisted in the ten years of 


*Aberdeen Proving Ground, Md 
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operations? In the first place, the function of the Air 
Corps at the Aberdeen Proving Ground is to test all ma- 
tériel designed by the Ordnance Department for Air 
Corps use, and also such additional equipment designed by 
the Air Corps as can be best tested in conjunetion with 
certain Ordnance tests. This work falls into three distinet 


first, the tests of bombs and their components, 


such as fuzes, and primer detonators; secondly. the tests 


classes ; 


of machine guns, both flexible and fixed, and their ammun- 


nition; and thirdly, tests of accessories pertaining to the 


foregoing such as bomb racks and sights, and machine 
gun mounts and sights. The first two elasses involve close 
cooperation between the Ordnance Department and _ the 
Air Corps, while the third elass is essentially Air Corps 
matériel. Only the tests and developments of bombs and 
machine guns will therefore be diseussed in this article. 


[XN 1919, the testing of bombs became of sufficient im- 

portance to warrant the formation of a special section for 
that work in the Proof Department at the proving ground. 
All bomb tests are conducted under the supervision of an 
officer from The 
are subjected are many and varied while the types de- 


this section. tests to which the bombs 
signed and subjected to test daily are becoming more num- 
erous. Naturally, much special equipment is required, 

To fully understand how the results desired are attained, 
it is necessary first to know what tests are conducted. In 
this connection, it should be kept in mind that many tests 
involve the dropping of bombs from aireraft. This in 
turn ealls for detailed coérdination of work by the two 
departments concerned and close codperation by the per- 
sonnel concerned, For example, a large bombing field is 
provided where the effect of land impact of bombs may be 
noted. Here it is possible to determine the functioning of 
fuzes of all types by accurately timing the period from the 
time of impact until explosion oceurs. This may be either 
instantaneous or after a delay of a predetermined number 
of seconds depending on the type of primer detonator or 


Interesting and essential data are also 


fuze setting used. 





Destructive Effect of 300-lb. Bomb Detonated 25 Feet from Building. 


determined here with respeet to the destructive effeet of 


the bombs. These data are obtained, to a large extent, 
from study of the eraters made and comparisons of the 
various types of bombs used. The deep waters of Chesa- 
peake Bay, adjacent to the proving ground, provide an 
excellent location for studies of the effeet of water impact, 
while a conerete surface, approximately 200 feet square, 
is used to test the strength of the bomb cases, sand-loaded 
bombs being dropped upon this surface from all altitudes 
to determine whether the case will withstand the foree of 
the impact without. breaking. 

All installations just mentioned 
are for the testing of the larger, 
or demolition type, bombs primar- 
ily. In testing fragmentation 
bombs the dispersion of fragments 
is determined by statie detonation 
of the bomb among a specially con 
structed system of panels, re 
sembling in some respeets a board 


fence. By placing the bombs in 


the same spot for all these tests, 
the relative fragmentation effect 
can be determined for each type of 


This installation provides 
tests of fragmentation 
field is 


also provided where the fragmen 


bomb. 
for ground 


bombs, while a_ silhouette 


tation of bombs dropped from air 


craft may be determined. How 





ever, the most important instal- 


lation in use is probably — the 


camera obscura located at the main bombing’ field. 


[T is a well known fact that before artillery ean be effee- 

tive it is necessary to know as much as possible eon- 
cerning the trajectory of the projectile to be used.  Simi- 
larly, it is equally essential from the aérial bomber’s point 
of view, that he know as much as possible about what 
happens to a bomb from the time it leaves the airplane 
until it strikes the ground. This information is obtained 
by the use of what is known as the camera obscura. The 
principle of operation of this installation is deseribed 
briefly but adequately in the first progress report on the 
device: 

“The principle of the method involves triangulation in 
three dimensions by means of two cameras obseura lo- 
cated permanently at the ends of a 12,000 foot base line. 
One of the cameras has a lens with a vertical axis to pro- 
duee an image of an airplane flying directly overhead. 
This image is focused on drawing paper on a_ horizontal 
table below, and on this paper is marked the location of 
the image at intervals one second apart. The other camera 
lens is mounted with axis horizontal at right angles to the 
hase line joining the two cameras and it is provided with a 
15° mirror to give its image a 90° bend. This mirror is 
pivoted about the horizontal axis so that by a part turn 
reflected axis of the 
lens Thus the 


‘oblique’ camera, may be so adjusted that the airplane fly- 


about the axis, it may elevate the 


through any desired angle. second, or 


ing at any height may be brought upon the sereen and 
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its position marked at the same second intervals as in the 


vertieal camera.” 
the 


are transmitted 


installation, data obtained which 


to the Ballistie 


In general, the data obtained are 


From above are 
Section for the computa 
tion of bombing tables. 
as foilows: The height of the airplane is determined by 
triangulation from the two cameras obscura, and plotted 
at one-second intervals. The speed of the airplane is then 
determined by averaging the distances per second on the 
plotting board for ten or fifteen seconds. Next, the di 
rection of flight in the horizontal 
determined 
the 
the 


the seeond’s readings 


and vertieal senses is 


by reconstruction from three 


dimensional plottings of two 
cameras of 
of the plotters. The point of re- 
lease of the bomb is indicated au- 
the 
smoke puff on the airplane when 


The 


smoke puff is plotted on the two 


tomatically — by firing of a 


the bomb leaves the shackle. 


plotting boards and also is used to 
the wind velocity and di- 
The 


time of release is given by an au- 


record 
rection at the time of release. 
tomatie radio signal from the air- 
plane which occurs when the bomb 
leaves the shackle, actuating a ra- 
the 


and making a mark on the chrono- 


dio relay in vertical camera 
This mark is related 
the 
same drum, supplied by an aceu- 


graph drum. 


to regular time intervals on 


rate clock which makes an electric contact in a drop of 


mereury each second. In addition, contact is made each 


lime the plotters make a mark with their pencils and this 
is recorded on the chronograph drum, thus aiding in the 
accurate determination of the data desired. 

the 
the 


The oscillation, character of the flight, inclination of 


airplane at the time of release of the bomb, and 
atmospheric pressure and temperature at the bombing al 
titude are observed by the bomber at the time of release. 
At the same time, ground atmospheric conditions are taken 
with the 


After the bomb is dropped, the point of impact 


meteorological instruments located at vertical 
camera, 
is accurately located by intersection from two elevated 
the The 


impact is indieated on the chronograph drum by the ob- 


towers at end of a known base line. time of 


server in one of the towers pressing a button electrically 
connected to the chronograph. The time of detonation is 
recorded on the chronograph drum by the action of one 
of several microphones placed 500 feet apart on the bomb- 
ing field. A correction for sound travel to the microphone 
is made when the record is compiled. A motion picture 
camera located in the airplane also makes pictures of the 
homb from the instant it is released. 
bomb, 


After dropping the 
the 
plane come down suecessively to nine-tenths, three-fourths, 
and one-half of the 


wind conditions are obtained by having air- 


bombing altitude, and discharge a 


smoke puff on each passage over the eamera at the given 


the 


altitudes. From the above data trajectory of the 








bomb may be determined and bombing tables prepared. 
It may appear to the casual reader that a great deal of 
the the 
However, in the opinion of the author, this in- 
better the high 
between the Air Corps 


the 


space has been devoted to discussion of camera 


obseura. 


stallation serves than any other to show 


degree of cooperation necessary 
aérial 


and the Ordnance Department in testing of 


armement and equipment. Any one of a number of things 


The 


pilot may not fly an accurate course, the bomber may fail 


may go wrong and cause the mission to be a failure. 


Destructive Effect of 100-lb. Bomb Detonated Inside First Floor Room of Building. 


to make the necessary observations at the bombing alti- 
tude, one of the plotters may not funetion properly; any 
one of these may cause the mission to fail. It is impera- 
tive that the closest possible coéperation be earried on at 
all times, from the time the airplane leaves the airdrome 
until it is safely on the ground again. The slightest slip 
on the part of any of the personnel engaged in this work 


will nullify the labor of the others. 


[DIFFERING somewhat from the tests of bombs are the 

tests of pyrotechnies which have been developed by the 
Of these, the 
Consisting 


Qrdnanee Department for Air Corps use. 
airways flare is probably the most important. 
of a 300,000 candle power magnesium light suspended 
from a silk parachute, this flare burns for about three 


minutes with sufficient intensity to determine, from an 


altitude of about 2,000 feet, the character of the terrain 
Its main use is in eonnection with night landings 
the 


In conjunction with it, the wing-tip flares, in- 


helow. 


where no suitable lighting facilities on eround are 
available. 
stalled in brackets on the under surface of the lower wing 
tips, are used. These flares are controlled from the pilot’s 
seat and are for use when approaching the ground to 
Other 


pyrotechnies developed consist of signal cartridges, a case 


light up the area upon which the plane is to land. 


about six inches long resembling a shot gun shell, which 


are discharged from a special projector, and a float light 


or drift bomb, which will float on water and give off a 








232 


ARMY ORDNANCE 


Vou. VIII, No. 46. 





streamer of white smoke, thus allowing the pilot to deter- 
mine the drift of his plane with respect to the terrain 
beneath him. This latter item was developed especially 
for the use of the Army Air Corps Pan-American Good 
Will Flight and is now standard equipment. 

While the testing of bombs involves experimentation 
with and design of an offensive weapon, the aircraft ma- 
chine gun tests deal with a weapon which is both offensive 
and defensive. The only defenses that aireraft have 
against other aircraft are machine guns and performance 
of the airplane itself. Both are desirable; guns are es- 
sential. At the proving ground practieally all types of 
guns suitable for aérial use have been tested, among them 
the Browning, Lewis, and U. 8S. Aireraft Machine Gun, 
all of which are caliber 30) The results of 
experiments with types of ground guns also have been 


the various 


made available for the use of those interested in the aérial 
type of machine gun, and have been of considerable value 
in the development of this latter type. 

The procedure in testing aireraft machine guns is in 
every case similar. It involves two steps; first, testing 
the equipment on the ground, and secondly, testing the 
same equipment installed in aireraft. On the ground, it 
is possible to have a firm, stable mounting for the equip- 
ment under examination, This condition seldom exists in 
The mounting of a fixed gun in an airplane de- 
‘sause the stability of the mount 


the air. 
pends on factors which 
to vary; namely, the strength of the various joints, the 
rigging of the airplane, and the tightness of the coupling 
between the gun and the synchronizing motor. A mount- 
ing which vibrates or allows movement, will cause a give 
in the connections between the gun and the synchronizing 
motor which in turn will result in misfires. 

As an example of this, let us consider a series of tests 
made at the proving ground. A Liberty engine was set 
up on a test block and the gun and synchronizing motor 
to be tested installed. <A were 
fired in which the apparatus worked satisfactorily. The 
equipment was then installed in an airplane and _ tested 
with the result that several holes were shot in the pro- 
be determined whether 
The 
gun was removed and tested with an electric motor and 
This placed the 
Further ex- 


were number of rounds 


peller by misfires. It could not 


the gun or the synchronizing motor was at fault. 
was found to function satisfactorily. 
trouble definitely in the synchronizing motor. 
amination revealed that the trunnion reaction as a result 
of recoil of the gun and forward pull of the engine of 
the airplane, being in opposite directions, were pulling 
the couplings apart and causing the misfires. A new syn- 
chronizing motor was therefore designed which eliminated 
the difficulty and a comparatively satisfactory installation 
is now in use. 

With reference to test of machine gun ammunition, in- 
teresting investigations have been made recently with re- 
spect to the value of tracer ammunition. It has been 
found that when firing the free or flexible type of gun 
over the side of the plane, certain optical illusions tend 
to give the This 
amount of apparent lag varies with each individual. In 
other words, different individuals have different ideas as 
io the exact location of the actual point of impact of 


tracer the appearance of lagging. 


the bullet. 


WHAT results have been accomplished? When the work 

of development of aircraft armament was first started 
in 1918, the methods used, at best, were erude. Some 
progress was made during the World War, but the ma- 
tériel on hand when the Armistice was signed as com- 
pared with that of the present, may well be compared to 
the old flintlock musket and the high-powered rifle. 

From corn fields and swamps Aberdeen Proving Ground 
has progressed to a modern establishment fitted for all 
types of tests; from bombs made from rejeeted shells the 
Ordnance Department has progressed to the bombs of the 
present which are especially designed projectiles having a 
definite known performance. They are equipped with 
safety features and fuzes originally unthought of. By 
the use of improved bomb sights and earrying mecha- 
nisms, a high degree of aceuracy has been attained in 
marked contrast to the older method of dropping bombs 
with a guess and a prayer that they might hit their tar- 
get. From a limited number of types and sizes, we have 
progressed to a type and size of bomb for every purpose, 
whether it be the attack of personnel by fragmentation 
bombs or the destruction of a city by demolition bombs. 
With regard to machine guns, we have advanced from the 
converted ground types to a weapon designed for the spe- 
cial purpose for which it is to be used—the aireraft ma- 
chine gun. Improved methods of design and manufae- 
ture have been adopted by the manufacturing agencies 
with a corresponding increase in the efficiency of the ma- 
tériel developed and a decrease in the cost of the manu- 
facture. 

It might be interesting to note the work which has been 
done in terms of flying. During the period from 1918 
until June 30, 1926, the 
for Air Corps units stationed at the Aberdeen Proving 
Ground was 1,300 flying hours. Practically all of this 
flying was done in the performance of missions for the 


average flying time per annum 


Ordnance Department. An average of approximately 
1,700 bombs per year was dropped, while the average an- 


nual weight of these bombs was 78.5 tons. 


[\ conclusion, let it be said that the work accomplished 

could not have been done without the enthusiastie and 
hearty codperation which has existed at all times between 
the Ordnance Department and the Air Corps. Each might 
have accomplished certain details of the work alone; 
neither could have accomplished all without the aid and 
assistance furnished by the other. An airplane without 
urmament is merely a means of transportation; armed it 
is a military weapon. Similarly, a bomb without aireraft 
to earry it aloft is only steel and explosive; suspended 
from an airplane it is a destructive element of great po- 
tential value. It has been the funetion of the Ordnanee 
Department and the Army Air Corps to combine these 
This they have done 


today we 


two factors into an efficient weapon. 


though ten years of codperative work until 


have the military airplane 
of almost unlimited possibility and certain to be of great 


a comparatively new weapon 


importance in warfare of the future. 


Author’s Note: In the preparation of this paper the a= 
sistance of Capts. T. M. Jervey, Ord. Dept., W. R. SI: ughte! 
Ord. Dept., and E. E. MacMorland, Ord. Dept., is gratefully 


acknowledged. 
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The Services of Supply 


A Review and Discussion 


By Brig. Gen. John H. Rice,* Ord. Dept., U. S. A., Ret 


FP ynageg: HAGOOD’'S BOOK? is a notable contribu- 
tion to military literature, both as an historical ree- 
ord and as a frank and fearless statement of eonelusions 


drawn from the experience had in the greatest of all wars 


in which our country has been engaged. 

The author is_bet- 
ter fitted than any 
other participant to 
give a comprehensive 
and aceurate descrip- 
tion of the painful 
birth, struggling and 
confused childhood, 
and partial maturity 
of the Services of 
Supply, not excepting 
either of the two 
commanders of that 
stupendous and won- 
derful mushroom or- 
ganization. His po- 
sition as chief of 
staff. his association 
with the work from 
the beginning until 
the Armistice, his 


recognized ability, and 





Tours, France, July, 1918 
Group of officers at Camp DeGrasse, on tour of inspection. Left to to learn of those with 


It seems to the writer that perhaps too much space is 
devoted to the troubles and difficulties encountered and too 
little to the truly marvelous accomplishments. When it is 
considered that the S. O. S., like the remainder of the 
Army, was a haphazard collection of individuals drawn 
from all stations and 
conditions of life, and 
without previous mili- 
tary knowledge or ex- 
perience, leavened with 
only a smattering of 
trained personnel, it 
is truly astonishing 
that the whole ad 
venture was not a 
disastrous failure, in- 
stead of a great sue- 
cess as it was. The 
result ean be ascribed 
only to the ability, 
energy and _ patriot- 
ism of all hands, the 
capacity of the nnu- 
cleus of trained men, 
the adaptability, earn- 


Signal Corps Photo 


estness and quickness 


right: Maj. Gen F. J. Kernan, Special Mission; Maj. Gen. J. W. Me- 


his previous varied Andrews, Chief of Staff, A. mm @25 


Gen. John J. Pershing, Commander in no previous military 


' . Chief, A. E. F.: Maj. Gen. J. G. Harbord, Commanding General, S. 0. S.: . 8 
and valuable experi- and Brig. Gen. Johnson Hagood, Chief of Staff, 8. 0. 8. training and the as- 


ence combine to make 

him a peculiarly able and interesting historian, and to give 
unusual weight to his views as to the lessons to be drawn 
from the experience, 

The early chapters of the book have special appeal to 
the older officers of the regular establishment because of 
their familiarity with the personnel and their interest in 
the parts played by their aequaintanees, as well as because 
they also were a part of the old regime, and generally held 
rather positive views as to the organization and conduet 
of the War Department of the days before the conflict. 
The book as a whole is, however, of great value and in 
terest to all those to whom our record in the World War 
appeals, particularly those who are students of military 
affairs. 


*General Rice. a graduate of the U. S. Military Academy 
1893, began his service with the Ordnance Department U.S. A 
In 1898. He served at various times at the Watervliet Ar- 
Senal, Sandy Hook Proving Ground. Philippine Tslands, and 
> samp of Ordnance in Ohio and Pennsylvania, Ordnance 

Meer of the Southern Department. Chief of the Engineering 
Division. Office of the Chief of Ordnance in Washington and 
later in France Chief Ordnance Officer American Expedi- 
tionery Forces. and after the World War as Chief of Manvn- 


—— Ordnance Department He retired from the Army in 
92 


sistanee of our Allies. 
During the hectic days of the war, two things were con- 
stant sources of wonder to the writer—the effective, valu- 
whle and important work done by large numbers of men 
with no previous military training or knowledge of mili- 
tary supply material or problems, and the aceomplish- 
ments in large affairs of regulars whose previous experi- 


enee had been most cireumseribed. 


ASIDE from the chronicle of events, difficulties and ae- 
complishments, ¢ertain views of the author stand out 
prominently and are worthy of careful consideration. 
“Without going into further detail it can be seen that 
the whole General Staff and War Department organiza- 
tion, generally, fell like a house of eards and a new or- 
vanization had to be created during the process of the 
war. The old system failed and individuals had to be 
pressed in to serve wherever they could be found. In 
France as will be seen later, we had to do the same thing, 


and in the scramble to establish a working machine the 


jThe Services of Supply By Maj. Gen. Johnson Hagood 
New York: Houghton Mifflin Company. 1927 
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organization in France did not mateh up with the one 


back in the States.” 
While 


citation of facts which are convineing, although none are 


this is a severe indictment, it is supported by 
needed on the part of those who were on duty in Wash- 
ington at this period. The author later considers whether 
this condition will recur at the outbreak of the next ma- 
jor war and comes to the econelusion that it is not un- 
likely—a 


among those conversant with our past history and cogniz- 


conclusion which will have many supporters 


ant of the trend of events sinee the war. 
Considerable space is devoted to the matter of promo- 


tion—an amount that to the non-military reader may seem 





Third Army 
transported 


Corps are 
to different 


trucks of 
rations and 


and one-half ton 
with Army 


Three 


excessive, For some unexplained reason, a desire for pro 
motion on the part of the military man is apt to be looked 
upon in civilian circles with a certain amount of disparage- 


thoughts of personal 


ment—possibly with the idea that 
advancement are incompatible with serving one’s country. 

As a matter of fact, there is no element in a military 
organization more important than selection and placing of 
personnel and keeping it satisfied that justice is being done 
and good work recognized. The only effeetive way to do 
justice is to equalize promotion as between groups, and 
the only way to recognize merit is by promotion of indi 
viduals. Promotion in the Army means recognition and 


authority—two things men struggle for the world over, 


and the man who does not earnestly desire and work for 
them is not worth keeping in any organization, military 
or otherwise. The experience of the writer in France 
coincides with that of General Hagood and much time and 
effort were expended in endeavoring to secure merited pro- 
motions which usually lagged behind those in the United 
When efforts than 


repaid by increased enthusiasm and energy 


States. suceessful, these were more 


Absolute jus- 


tice was, of course, impossible, and even approximate jus- 





shown 
organizations. 


tice was most difficult in a situation where there was no 


real system, and little, if any, codrdination between groups. 


That the officers of general rank in the S. O. S. should 
have been given higher rank, commensurate with their 


responsibility and comparable with those in similar posi- 
tions, was highly desirable, but it was vastly more impor- 
tant that those of rank below general officer should have 
had promotion to place them on a level with others oe 
positions of similar authority. Unfortunately, 
done in the S. O. 


allowed 


cupying 


neither was S., although after many 


struggles, some relief was to juniors after the 
Armistice, 

That a system of appointment and promotion should be 
developed in time of peace that 
will prevent haphazard results 

and the 


in war is self-evident 


experience of the last struggle 
should, if carefully studied, fur 
nish help in formulating a pol 


i¢v as suggested by Hagood. 


interesting to note that 


[T is 
the difficulty of adopting an 
that 


tion smoothly and in which the 


organization would fune 


line of responsibility for supply 


should be clear and direct from 
General Pershing down was 
early manifest and that it was 


still the subjeet of violent dif 
when the 


The two 


ference of opinion 
Armistice was signed. 
points of view were essential 
lv—(1) that the 
General, S. O. S., should 


General Pershing’s Chief 


Commanding 
in ef- 
fect be 
of Staff for Supply, coérdinate 
with the Chief of Staff for Op 
that the Chiefs ot 


(Quartermas- 


Signal Corps Photo 


Railhead of Third Army Corps, Heddesdorf, Germany, December, 1918 


lined up to be loaded 


erations and 
Supply Branches 
ter, Signal, Ordnance, ete.) should each have direct respon- 
sibility extending from the front line to the base ports; 
and (2) that direct responsibility for all supply should 
rest in the supply section of the General Staff at General 
Headquarters and the Chiefs of have 
their responsibility limited to the area in rear of the zone 


Branches should 
of the Armies. 

The author says “From the day of its approval to the 
day of the Armistice the S. O. S. to a man stood behind 
the plan adopted by this board (No. 1 above). 
Kernan—later Harbord—and all the 


Chiefs fought for it uneonditionally and without modifi- 


General 


General Bureau 


But little by little, as will be seen in Chapter 


cation. 

XXIV, G-4 at G. H. Q. took over the function of com: 

plete responsibility to General Pershing for supply. It 
S. 


was finally stated that the Commanding General 5. 0. 
(Harbord) was, in faet, the subordinate of G-4 (Moseley) 
and that the Bureau Chiefs at Tours were, in fact, the 
subordinates of their deputies at Chaumont.” 

That this was not solely a difference of view between 
the General Staff and the Chiefs of Supply Branches is 
evident from the facet that the leaders on both sides were 
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General Staff trained—Harbord who had been Chief of 


Staff A. E. F., Kernan and Hagood, both of whom had 
had long service on the General Staff (none of the three 
having ever been identified with a supply department) on 
the one hand, and Moseley, General Staff, and his sup- 


porters on the other. In passing, it may be worth noting 


the tremendous power exercised by a chief of a General 
Staff section, especially during the exigencies of war, as 
described in this ease. 

Reverting again to the matter of a proper and effective 
organization for supply. General Hagood sets forth the 
views of General Harbord, the S. O. S. General Staff, and 
the Bureau Chiefs and gives their reasons for their con 
vietions, noting probably the 
only oceasion in history when 
there was unanimous agreement 
on a subject of major impor- 
tance, vitally affecting them all. 
between the General Staff and 
fourteen Chiefs of Supply 
Branches. Of course, it is idle 
to guess what the result would 
have been had the war eon- 
tinued, but much of sueceess or 
failure of our enterprise would 
have depended on the deeision. 
In the writer’s own ease, his 
recommendations in favor of 
the first plan were without re- 


serve and due to experience. 


‘THe second plan was based 

on G-4+ at G. H. Q. as the 
keystone of the areh, and if he 
was overwhelmed, the strueture 
collapsed. In effeet, this plan 
Was for a section of the General 
Staff to operate the entire ser 
vice of supply, not to coordinate 
the existing agencies. At best. 
the arch must have been un- 
steady because of the lack of an organization to handle it. 
and the impracticability of developing sueh an organiza 
tion within any reasonable time, if at all, except by utili 
zation of the supply departments’ going organizations 
which were by that plan rejected in a major portion of the 
field. If Moseley was the most competent supply officer 
in Franee, his place was Commanding General, S. O. S.. 
and not Chief of the Supply Seetion, General Staff. 

The author remarks “But little by little, G-4 at G. H. Q. 
took over the function of direet and complete responsi 
hilitvy to General Pershing for supply.” In many ways 
(i-4 also took over the operations of supply. Many of 
these operations were successfully handled, but on the other 
hand, there resulted divided responsibility, confusion. un 
certainty and much duplication of effort. Fortunately. the 
will to accomplish was strong throughout the A. E. F. and 
whatever had to be done was undertaken and put through 
hy whoever could do it, whether or not it was his desig 
nated work. And for the time being, that pulled us 
— but it seems unlikely it could have sufficed for 
ong. 


Nevertheless the war was won and the supply function 


was performed surprisingly well, considering the condi- 
tions, as the records show. And so far as the last war 
alone is concerned, that would be sufficient, leaving no 
real reason for discussion nine years later. But when 
thought is given to the future, there is urgent need to 
consider fully and study carefully the experience had and 
the correctness of the views of those who were in high 
place in the midst of events and consequently could see 
the wheels go round or get stalled and hear the squeaks, 
grinds and rattles of the machine as it worked. If it so 
happens that the Army has a General Staff and Supply 
Bureaus when the next war occurs, the same questions of 


organization will be fought out again, unless a miracle 





Signal Corps Pheto 


Railhead of Third Army Corps, Heddesdorf, Germany, December, 1918 
Personnel of Second Division and Third Army Corps are shown unloading supplies at the 
railhead, U. S. Army freight cars on the left. 


may happen meantime in the form of the establishment 
and use of a correct and workable system in peace time 
that ean be continued without material change in war. 
Such a system certainly does not now exist. The author’s 
statement of what does exist is so frank and so inform 
ne, and his recommendations as to the remedies are so 
sound that they are here quite fully quoted. He says: 

“Too many agencies: We have too many agencies work 
ink to accomplish the same thing. What are these agencies 
end how do they overlap? 

“First, we have the old bureaus of the War Depart 
ment, known from the beginning up to 1903 as the Gen 
eral Staff. 

“Seeond, we have the new General Staff, created in 
1903. 

“Third, we have the chiefs of branches, one created in 
1901 and the others in 1920. 

“Each of these groups in itself covers the entire field 
of Army activity. The first group earried us through most 
of our wars and was complete and sufficient without the 
others. 

“Twenty-five vears later (after the Civil War) men with- 
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out war experience, and in imitation of a German system 
which they did not understand, plastered upon this already 
well-organized General Staff another so-called General Staff 
which covered exactly the same ground as the old one 
without changing a word or comma in its duties or re- 
sponsibilities. 

“When we got into the World War this combined bu- 
reau and general staff system failed completely, both in 
the War Department and in France. In Washington it 
was reconstructed by March and Goethals, and in the 
A. E. F. it was reconstructed several times through the 
Hagood Board and other agencies. After the war the pre- 
war plan was restored for the bureaus and a modified 
A. E. F. plan was adopted for the General Staff—a mix- 
ture that is not satisfactory in time of peace and that will 
collapse within a few weeks after war breaks out. 

“In the meantime, the third group, the chiefs of the 
line branches, came up each of whom has an office that 
covers every military activity with which his partieular 
arm is direetly or remotely concerned. 

“Congress seeing the encroachment of the General Staff 
upon the bureaus, passed numerous laws to stop it, the 
latest being contained in the present National Defense 
Act and in the new law reorganizing the Air Service. But 
to little avail. Coérdination, policy-making, and so-called 
war plans are slowly strangling the bureaus and the Quar- 
termaster Corps worse than all. 

“General Staff not qualified to handle Administration 
and Supply: The General Staff, as we now understand 
it, is selected from an eligible list and, except for G-3 
(Tacties), eligibility has little relation to qualification. 
Eligibility should be based solely upon qualification and 
for G-1 and G-4 (Administration and Supply) qualifiea- 
tion should be based solely upon experience and successful 
performance. 

“It goes without saving that graduation from a school 
does not qualify a man to solve executive or industrial 
problems. Nor can it qualify a man to serve in the Ad- 
ministrative (G-1) or Supply (G-4) branches of the Gen- 
eral Staff. How, then, was a situation ereated by which 
Service School graduates—and no others—are eligible for 
such service? 

“About twenty years ago there was a revolt of the line 
against the staff. The line began to mutter, “I’m just 
as good as you are.” It became the fashion to refer to 
adjutants as high-grade elerks and to quartermasters as 
magnified grocer boys. The members of the General Staff, 
essentially line officers—gentlemen—adopted the European 
fashion of considering themselves superior to the Army 
tradespeople, the routine staff. They eoneluded that the 
fighting men and not the “routine staff” should determine 
policies, make plans, and lay out projects; that the will 
of a commander should be expressed through a General 
Staff officer, not through an adjutant or directly to a 
quartermaster; and that the sole purpose of the old staff 
was to earry out the details of the various plans handed 
to them by the “Brain Trust,” as the General Staff came 
to be ealled. 

“The subjugation of the old staff was completed by tak- 
ing away their special advantages in fast promotion for 


the officers and high pay for the men. 








“This new arrangement placed the control of Army ad- 
ministration and supply in the hands of officers, tem- 
porarily detailed for the work, who lack knowledge and 
experience, who do not want it, do not like it, are not 
interested in it, and who would desert it to get command 





at the first outbreak of war. 

“The men who have chosen this kind of work as a life 
profession are held down to the subordinate routine, in 
accordance with policies laid down by men temporarily de- 
tailed from time to time as their supervisors. 

“The necessity for a permanent trained staff: Quoting 
again from the reports of Congressional investigations 
after the Civil War, we have: 

“Coburn Report, 1873, ‘It is not too much to say that 
un army sent into the field without efficient and thoroughly 
well-organized and long previously trained staff and sup- 
ply departments is an army foredoomed to dogs and vul- 
tures, and that no expenditure at the moment, however 
lavish, can supply these wants or avert this doom.’ 

“Banning Report, 1876, ‘The staff is the most important 
part of a skeleton army. In it is preserved the military 
knowledge and experience necessary for carrying on war 
in the most seientifie and economical manner. Could we 
have had a staff sufficient to have fully controlled the late 
war, the expenses of the same would not have been one- 
half what they were.’ 

“George Washington said, ‘The general officers are im- 
portant, but the staff is all-important.’ 

“The Doughboy is King of No Man's Land, but he has 
no place in a swivel chair. He should not come back out 
of the trenches to teach the Quartermaster how to deliver 
supplies, the Ordnance officer how to manufacture am- 
munition, or the Medical officer how to treat the sick and 
wounded, Each man has his own part to play on the 
team. Let the line officers play their part, and let the 
staff play theirs. 

“Putting down the staff was like the overthrow of the 
Intelligentsia by the Communists. The line (especially 
the Infantry), which, so to speak, constitutes the masses, 
revolted against the idea that the Engineers, the Ordnance, 
the Adjutant General's Department, or the Quartermaster 
Corps requires intelligence superior to that of the fighting 
men. 


“But the facts remain as before! 





“No man who has risen to the grade of eaptain but 
knows that it requires a more intelligent enlisted man for 
special duty than for ‘straight’ duty. No man who has 
had a staff of his own but knows the difficulty of picking 
qualified staff officers. And no man who is honest with 
himself but knows that grade for grade in time of peace 
the staff corps require better men and harder work than 
the line. 

“The staff is in faet the ‘brains’ of the Army. As 
quoted above from the Banning Report, the staff and not 
the line is the skeleton around which we must build the 
creat army of citizen soldiers. In a serious war the line 
would be expanded ten thousandfold; the old regular line 
organizations would be swamped by new men, and their 
peace-time efficiency would be of little moment. But the 


efficieney of the permanent staff is vital. 
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“Preparedness is a staff job and calls for the best talent 
the Army can produce. War is a line job, but in our 
country the line troops that conduet war do not exist in 
time of peace. The leaders in preparedness are staff offi- 
cers. The leaders in war are line officers. But men who 
do nothing but straight line duty in time of peace are not 
the great commanders of line troops in time of war. 

“Tt will take years 
to get our permanent 
staff back to pre-war 
standards and it nev- 
er will get back un- 
less it is properly re- 
organized to develop 
technieal knowledge, 
initiative, military 
character, and a will- 
ingness and ability to 
take responsibility. 
Under present condi- 
tions, never again 
could we expect to 
find on the rolls of 
the permanent staff 
such names as Alex- 
ander Hamilton, In- 
spector General; 
Joseph E, Johnston, 
Quartermaster;  Tas- 


Maj. Gen. James G. Harbord, Maj. 


Maj. Gen. Merritt W. Ireland, Brig. 


Arther MaeArthur or John PD. Hines, and Brig. Gen. R. D. 


Peyton CC. March, 

Adjutant General; three of whom became full Generals 
and two Lieutenant Generals. Every inducement should 
be held out in time of peace to get the best men to go 
into the staff corps—extra rank, rapid promotion, better 
pay. After all this is done and the staff corps are all 
filled, rank and file, there will be plenty of good men left 
and the gaps in the line will be unnoticed. 

“T say this as a line offieer who in thirty years of com 
missioned service never spent one day in any of the old 
permanent staff corps. I am echoing the sentiments of 
one of the greatest friends the line ever had—the father 
of the Leavenworth School, J. Franklin Bell. 

“And in ease it should be thought that I am prejudiced 
against the General Staff, I will say that I myself have 
served on the General Staff, three times, that I am now 
on the sacred Eligible List, and that, far from being op- 
posed to the General Staff, IT am ambitious that we shall 
have the best General Staff in the world—one that will 
inspire the love and confidence of the Army and of the 
country, instead of being an institution which, in the words 
of General Harbord, has received more unfavorable eriti- 
cism and aroused more antagonism than any other ageney 
of our Government. 


ANALYSIS OF THE Wak DEPARTMENT 


“It is diffieult to draw eonelusions as to a proper staff 
organization based upon our own experience during the 


World War— 








Tours, France, September, 1918 
‘ Left to right, front row: Maj. Gen. Harry L. Rogers, Gen. Tasker H. 
ker H. Bliss or R. L. Bliss, Brig. Gen. Johnson Hagood, Secretary of War, Newton D. Baker, 
ss o Gen. Wm. Langfitt; back row: Brig 
Bullard, Commissary; Gen. John H. Rice, Brig. Gen. Edgar 





“First, beeause the people who were in Washington 
naturally think their plan was the best; 

“Second, because in the A. E. F. we were wet-nursed 
by the French and it is impossible to know what we should 
have done without their assistance; 

“Third, because none of our great leaders at the front 
knew enough about the supply system in rear to tell 
whether it was good 
or bad. They knew 
the results; that was 
all; 

“Fourth, 
as seen in Chapter 
XXIV, there is great 


confusion as to the 


because, 


facts, and as to 
whether the good re- 
sults should be ered- 
ited to the G’s; or to 
the old services in 
spite of the G’s. 

‘But let’s wipe the 
slate for a moment 
of any _ particular 
plan and go back to 
the fundamentals in 
the organization of a 
military staff. Let’s 
bear in mind _ that 


Signal Corps Paoto 


while the agencies and 


Russell, Brig. Gen. Edgar Jadwin. methods change with 


Gen. Jefferson R. Kean, Brig. Gen. ; —— 
Walsh. the times, the prinei- 
ples are fixed and 
must govern the armies of today no less than they did the 
armies of Caesar and Ptolemy. 
“The entire field of military staff operations may be 
tabulated as follows: 


(2) (5) Information 
Tacties:/ (6) Training 
(7) Battle Plans 
(S) Correspondence, Or 
(1) ders and Reeords 
Adviee (3) (9) Procurement of 
i Administration : Mem 
Commander | (10) Courts-Martial 
or (11) Military Police 


Secretary of 


War (12) Food and Clothing 


(13) Arms and Ammuni- 
(4) tion 
Supply: ¢ (14) Construction 
(15) Transportation 
(16) Hospitalization 
17) Finance 


DEPARTMENT OF TACTICS 


“This is a natural outlet for the Command and Staff 
College and for all the serviee schools. This is the one 


thing that in time of peace men can learn from books, and 
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Bouligny, Meuse, France, November, 1918 


View from German munitions factory. American troops in 


from books only, because there is no opportunity to learn 
by experience. 
Collection Under 


“(5) Military the 


title G-2 this service could go ahead as it has done here- 


of Information: 
tofore, except that G-2-ing around among our own people 
in time of peace should not be permitted. G-2 should be 
headed by a colonel. 

“(6) Training of the Army: This is essentially a fune- 
tion of command and the War Department’s connection 
with it should be the supervision of Service schools, the 
preparation of Service manuals, and a very general super- 
vision over the technique of the several arms by the heads 
of those services. The head of this branch, whom we will 
call G-5, should be a Major General. His immediate as- 
sistants should be the President of the Army War College 
(through which other Service Schools should be ecoérdi- 
nated), the Inspeetor General of Cavalry, the Inspector 
General of Artillery, and the Inspector General of In- 
fantry. 

“(7) Battle Plans: 
recent developments to say whether this office should be 


I am not sufficiently familiar with 


under G-5 or should be a separate branch directly under 
G-3. The main point is that it should be ‘Battle Plans’ 

not ‘War Plans,’ War Plans the 
War Department, and the existence of a ‘War Plan’ Di- 
vision within the War Department is one of the most 


because means whole 


fruitful sources of dislocation of function, confusion, and 
overlapping responsibility. The whole War Department 
should be organized as a War Plans Division. The various 
jobs pertaining to war plans should be allocated to men 
and services qualified to perform them. They should not 


be in the hands of students and theorists. 


ADMINISTRATION 
The Adjutant General’s Dept. 

“It seems hardly necessary to define the duties of the 
Adjutant General’s Department under this proposed new 
organization. Make the present Adjutant General a Lieu- 
tenant General. Give him the Judge Advocate General as 
of Abolish G-1 all the various 


personnel divisions in the War Department. He will do 


one his assistants. and 


the rest in masterful fashion. 


distance passing through Bouligny on their 


“The following subdivisions are offered for the infornna 


tion of the reader: 


“(S) Corre sponde nee, Orders and Records: To be con 
ducted as at present, under the Adjutant General. 
Men: This should 


ment, draft, mobilization, assignment, transfer, promotion, 


“(9) Procurement of include enlist 


and discharge—in short, all personnel. The personnel di- 
Visions in other branches of the staff and in the offices of 
the Chiefs of Infantry, Cavalry, ete., should be abolished. 
*(10) Courts-Martial: The 
should be subordinate of the Adjutant General. 
“(11) Military Police: In time of 


a Provost Marshal General. 


Judge Advocate General 


war there should be 


DEPARTMENT SUPPL) 


assistants of General 


“The 


of Supply should be the bureau chiefs. 


immediate the Commissary 
There 


pre yjectors between them 


should be 
no planners, policy-makers, or 
If 


ordnance, the Chief of 


and their chief. there are to be any policies about 


or should he, the best 


No one else should 


Ordnance is, 


in the world to determine them. 


nan 
be entrusted with that duty, even though he be an ord- 
nance man masquerading as a General Staff officer and 


certitied by a Leavenworth diploma. 
“Procurement: It would be necessary, however, to coor 
dinate procurement in the office of the Commissary Gen- 


eral of Supply, through an operating branch, correspond 


ing to ‘Purchase’ in General Goethal’s P. S. and T. or 
vanization in Washington, or to General Dawes’s Pur 
chasing Board in the S. O. S. 

“(12) Food and Clothing: This goes to the Quarter- 


master Corps, together with all other supplies and miseel- 
laneous services now provided by the Corps, except trans- 
portation and construction. 

Ordnance De- 


To the 


partment and to include ammunition, equipment, and ap- 


“(13) Guns and Ammunition: 


pliances for chemical warfare. Seacoast guns and ammu 


nition should be seeured from the Navy, taking those that 


are obsolescent for naval purposes. Submarine mines 


should also be provided by the Navy. 
*( 14) 


Construction: To the Engineers and to inelude 
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Neuenahr, Germany, January, 1919 
f One Hundred and Fiftieth Artillery, Forty-Second Division, stored in large covered court at Neuenahr 


Six-inch guns 


fortifications, barracks, and quarters, warehouses, rail 


roads, doeks and wharves, roads, walks, water and sewer 


lines, telephone, telegraph, radio, and all other construe- 


tion, both in peace and war. 


130) Transportation: To a new service ealled the 


Transportation Corps and to inelude all manner of trans 


portation by land and sea—ships, rail, animal, and motor 


except vehicles of special design, for use by technieal ser- 
vices, such as artillery carriages, airplanes, reel carts, ete. 
“(16) Hospitalization: To the Medieal Department and 
to include the Dental and Veterinary Services. 
“(17) Finance: To Finanee Department and to include 
pay, audit of property, and andit and settlement of money 
accounts. 


Minitia BurKat 


“The National Guard is militia, and, strietly speaking 
is a collection of separate State armies over which the 


Federal] Government exereises limited supervision in time 


of peace and complete control in time of war. 

“Manifestly a Federal ageney is necessary for this pur 
pose, and in accordance with the prineiples previously 
enumerated in this chapter, one ageney, and one only, 
should be charged with that duty. Sueh an ageney has 
been created in the Militia Bureau. 

“T would give that Bureau exelusive jurisdiction over 
the National Guard in time of peace, with its Chief an 
Assistant Chief of Staff—-G-7 direct!y responsible to the 
Chief of Staff and entirely independent of all other see 
tions and branches of the General Staff. 

“In time of war the National Guard would come into 
the service of the United States as a Federal foree. The 
Militia Bureau would then lose all control and the various 
other agencies of the War Department—the Adjutant 
General, the Director General of Taeties, and the Com- 
missary General of Supply—would control the National 
Guard in the same manner in which they would control 


the other forces making up the great emergeney army. 


Atr SERVICE 


“With the Air Service we have a somewhat similar 
situation, in that we have a highly specialized service 


which, in time of peace, could properly be handled in a 


manner quite different from that which might be necessary 
in time of war. 

“The Air Service is a new arm. Its future lies bevond 
the horizon. It should be in the hands of specialists who 
have east their lot and their very lives into it, and who 
understand its peculiar problems. In theory, and perhaps 
to some extent in practice, advantage might acerue to hav 
ing some control and supervision by the present so-called 
General Staff, or under the proposed new organization, by 
the Adjutant General, the Director General of Tactics, o 
the Commissary General of Supply. But IT believe the 
disadvantages would outweigh the advantages a hundred to 
one, and, as in the case of the Militia Bureau, I would 
make the Chief of the Air Service an Assistant Chief of 
Staff—G-6—directly re ponsible to the Chief of Staff and 
entirely independent of all other sections and branches of 
the General Staff. 

“The Assistant Secretary of War: To proteet the bu 
reau chiefs against the ravages of the General Staff, Con 
gress, after several previous futile efforts, has now pre 
scribed a special funetion for the Assistant Secretary ot 
War, to wit: 

**Hereafter, in addition to such other duties as may 
be assigned him by the Secretary of War, the Assistant 
Secretary of War, under the direetion of the Secretary 
of War, shall be charged with supervision of the pro 
curement of all military supplies and other business of 
the War Department pertaining thereto and the assur 
ance of adequate provision for the mobilization of ma 
terial and industrial organizations essential to war-time 
needs. . . . There shall be detailed to the offiee of the 
Assistant Secretary of War from the branches engaged 
in procurement such number of officers and civilian em 
plovees as may be authorized by regulations approved 
by the Seeretary of War. 

‘Under the direction of the Secretary of War chiefs 
of branches of the Army charged with the procurement 
of supplies for the Army shall report direct to the As 
sistant Secretary of War regarding all matters of pro 
curement.’ 

“This legislation provides an asylum into which the bu 


“au chiefs may flee under perseeution, and at the same 
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time it produces one of the strangest anomalies in the 
The General Staff, under the 
guidance of a military officer, G-4, performs the routine 


organization of the Army. 


peace-time duty of supply for the Army, a function 
proper to a civil ministry of war, while the bureau chiefs, 
under the guidance of a civilian Assistant Secretary, make 
plans for the war-time mobilization of industry, a fune- 
tion—and the most important function—of the Supply 
Branch of a War Department General Staff. The duties 
are just reversed, and under this arrangement the bureau 
chiefs have demonstrated, if proof be needed, that they— 
are the only ones 





not line officers of the General Staff 
really competent to handle the administration and supply 
problems of America at war. 

“Similarly, in order to proteet the Air Serviee, Congress 
has ereated the office of Seeond Assistant Seeretary of 
“alled ‘The Little Lord of the Air.’ 

“The Seeretary of War thus has 
bordinates, two civilian and one military, each charged 


War, who has been 
three immediate su- 
with responsibility for an important branch of the Army, 
each entirely independent of the other, though each is in 
line for duty as Aeting Seeretary of War when the Seere- 
tary himself is absent, and each presiding over activities 
not clearly defined and separate from the others by a No 
Man’s indefinite There are 
tions—many of them—that a bureau chief can take either 
to the General Staff or to his own particular Assistant 
Seeretary of War. 


he is likely to get 


Land of dimensions. ques- 


He uses his best judgment as to where 


the most favorable decision. 


* * * * * * 


“The Commissary General of Supply and all of his su- 
bordinates would be selected from the branches engaged 
in procurement, as is now prescribed by law for those on 
duty in the office of the Assistant Seeretary, but he and 
they would be a part of the General Staff and would be 
subject to the supervision and control of the military head 
of the Army, as is not the case in the present organization. 


“So let me suezest 
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oe tes. & ue ‘> > Beef 
Maneuvers at Camp Meade, Md. 


“First: That we heed the advice of Washington, “In 
time of peace prepare for war,” and see that the peace 
time organization and methods of our Army be made so 
simple that they ean be understood and operated by 
average emergency officers in time of war. 

“Second: That the monies appropriated by Congress 
for military purposes in time of peace be expended sole 
ly for those things that in time of war will bring im 
mediate returns. 

“Third: 
based, not upon a European patehwork, but upon the 


That our system of national defense be 
peculiar genius of the American people, who—through 
their physique, their character, their great re- 
sources, their efficient littke Army, their powerful Navy, 
their National Guard, their reserve 
R. O. T. C.’s, ther C. M. T. C.’s, 
Legion, and their four million veterans of the World 
War 


earth; but who by all the signs will soon find them 


own 





officers, their 


their American 
stand today invincible before the nations of the 


selves once more as badly off as they were the day we 

sailed for France.” 

The writer of this paper was a participant in Army 
affairs both during the days when the Bureaus dominated 
the situation and those when the General Staff beeame all 
powerful, and has been for some time retired from active 
service. In his view the establishment and overthrow of 
Bureau dominance were due to a suecessful struggle for 
power and its abuse when acquired. The present domi- 
nance of the General Staff is due to the same sort of sue- 
cessful struggle and there are many evidences of unwise 
use of that power, which it is believed will inevitably re 
sult in eventual overthrow, if not curbed from within. 

The Army must have a General Staff, line organizations, 
and supply bureaus in some form, and it would seem that 
it should not be impossible to put together an organiza- 
tion, the components of which could and would work in 
sufticient harmony so that the interests of the government 
would not suffer in either peace or war. Sueh an organi 


zation. General Hagood’s book envisages. 
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The Birmingham Ordnance District 
Its Industrial Preparedness Role in the South 


By Capt. C. H. Menger,’ 


HE Birmingham Ordnance Dis- 

trict is the latest procurement 
district established by the Ord 
nance Department. It ineludes the 
states of Alabama, Florida, Georgia, 
Louisiana and Mississippi. During 
the World War these states were in- 
eluded in the Cincinnati Distriet un 
der the jurisdiction of Col. C. L. 
Harrison, wartime District Chief. 
Very little production was secured 
in these states on direct orders from 
the Ordnance Department but large 
amounts of materials were produced 
on sub-contract and = for other 
branches of the Government. At 
that time the vast industrial devel 
opment of the Distriet had but 
searcely begun and there were few 
manufacturers who were able to ae- 
cept orders for large quantity pro- President, Alabama 
duction to meet the gigantic munitions program. 

Since the World War expansion of industry throughout 
the district has been the order of the day. The Birming- 
ham District includes nearly all of that part of the United 
States commonly known as “the South” and for all prac- 
tical purposes the development of the resources of the 
South is development of the Birmingham Ordnance Dis- 
trict. This seetion of the United States includes approxi- 
mately one-third of the population, and a little over one 
third of the surface area of the country. Within thix 
area is produced a major portion of the cotton. naval 
stores, petroleum and other of the important raw mate 
rials of the United States. There 1s 
also found within this Distriet a good- 
ly supply of nearly every other basic 
raw material required for manufactur- 
ing industries. 

The South today consumes between 
five and six million tons of manufae- 
tured steel produets each year, of which 
less than two million tons are produced 
within its own borders. Having natu- 
ral iron and eoal deposits at its eom- 
mand it does not require a stretch of 
the imagination to visualize the day 
when the entire local market for steel 
produets will be supplied by home in- 
dustry. Similarly, while there is in this 
territory a third of the nation’s popu- 
lation and presumably, a third of the 


is produced within the borders of the Corpora 





Col. John Stephen Sewell 
Chief, Birmingham Ordnance Distr‘ct Distriet is to a certain extent dif- 





Ord. Dept., U. S. A. 


district but 8 per cent. of the total 
of manufactured articles annually 
made in the United States. These 
comparisons indicate beyond a doubt 
that the development of manufactur- 
ing industry in the district is due to 
vo ahead at a rapid rate during the 
next few years. In further support 
of this statement it may be added 
that the power companies supplying 
hvdroelectrie power to this section 
are definitely planning so as to be 
able in about twelve years to supply 
a demand three times as great as 
their present connected load. Most 
of this demand will be for power for 
manufacturing industries. 

These considerations lead to the 
conelusion that the Birmingham 
aiastie Company ferent from the other established 
Ordnance districts. The load of Ordnance material which 
can be placed upon the district for immediate manufac- 
ture is comparatively small. However, under the condi- 
tions of rapid growth, the capacity to produce munitions 
is increasing daily and the probability is that, should a 
major emergency call for immediate production, a great 
many of the plans for expansion of industrial organiza- 
tion now held in abeyance immediately would be made 
effective and this distriet would become one of the prin- 
cipal sources of supply for munitions. There are many 
other facts which indicate that this eonelusion is sound, 
for this district is one of the few Ordnance Districts which 
is strategically well loeated, so as to 
vive it greater probability of freedom 
from enemy attack than almost any 
other district. It also has numerous 
excellent seaports from which overseas 
shipments could be sent out if neces- 
sary and it is connected with every 
other part of the country by excellent 
railway trunk lines. Therefore, while 
the quantity of Ordnance materials at 
present allocated to the distriet is com 
paratively small, it is apparently the 
policy of the Chief of Ordnance and 
is the poliey of the District Chief to 
consider this office more in the nature of 
a missionary establishment with the idea 


of persuading the industrial organiza 


Lieut. Col, Theodore Swann 


. ‘ Asst. Chief, Birmingham Ordnance 
consuming power of the nation, there . District; 
President, Southern Manganese the Birmingham Ordnance District 


*Executive Assistant to the Chief of 
Birm 
tion ingham, Ala, 
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Brig. Gen. Robert J. Travis, Ala. N. G. 
Attorney 
Travis and Travis, Savannah, Ga. 





George G. Crawford 
Chairman 
Tennessee Coal, Iron & R. R. Co. 

Birmingham, Ala. 


Thomas W. Martin 
President 
Alabama Power Company, Birmingham, Ala. 
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tions of the district to include in their normal expansion 
plans some provision for the Ordnance production for which 
they would be called upon should the country be faced by 
a major emergency. While it is not expected that these 
the 


chase of machinery, nevertheless the fact that the matter 


factors will influence the design of building or pur- 
of Ordnance production is kept before them will tend to 


develop a readiness to do the work when the time comes. 


THE principal materials for which orders are now allo 
District 


plosive shell; 75-mm. shrapnel; fragmentation hand gren- 


cated to Birmingham are—75-mm. high ex- 
ades; armor plate for 75-mm. gun e¢arriages, and num- 
erous limbers for 75-mim. vehicles. 

Among the companies which are coOdperating with the 
District Chief in the development of plans for the pro- 
duction of Ordnance supplies in case of an emergency, the 
following are outstanding: 

The Continental Gin Company, which is probably the 
world’s leading manufacturer of cotton gins and all equip- 
ment pertaining to ginning and the extraction of cotton 
seed oil. This company recently has completed one of 
the best equipped and most efficiently operated manufac 
turing plants in the United States and is now engaged 
in the study of the 75-mm. high explosive shell as its war 
time Ordnance product. 

The Machine 


company whose commercial produets include pumps, hoist 


Birmingham and Foundry Company, a 
ing machinery, engines, sugar mill equipment, special pipe 
and fittings and other machine products, has accepted the 
allocation of 75-mm. shrapnel and is studying the produe- 
tion of this item so that in case of an emergency it ean 
devote its entire facilities thereto. 

The Tennessee Coal, Tron and Railroad Company, one 
of the largest subsidiaries of the U. S. Steel Corporation, 
and the principal producer of steel products in this dis 
trict, is studying the manufacture of steel forgings and 
other items. 


The Southern Manganese Corporation, organized during 


the World War by the present Assistant District Chief 
of Birmingham Distriet, for the production of ferro-man- 
ganese from the low grade ores from Alabama = and 


Georgia who, at considerable expense, prepared a com- 
plete history of the methods used by it for its wartime ae- 
tivity. The importance of this item can be measured by 
the statement that it is quite probable that by using the 
this the World 


War the United States will, in the event of an emergeney, 


methods developed by company during 


be made entirely independent of foreign supplies of ferro 
manganese. 

There are many other companies working closely with 
the district office and while in all cases plans have not 
vet advanced as far as those already named, mention 
should be made of the following: 
one of the 
producers of naval The 
Machine Works, Marietta, Ga.; The Golden Foundry and 


Hightower 


The Downing Company of Brunswick, Ga., 


world’s largest stores; Glover 


Machine Company, Columbus, Ga.; Box and 
Tank Company and The Murray Company, Atlanta, Ga. 
All are devoting time and thought to assisting the District 
working out his 


Chief in plans for fully carrying on 


mission in ease of war. 

‘THE District Chief of the Birmingham District is Col. 
John Stephen Sewell, President of the Alabama Mar- 

ble Company, whose experience has covered a wide range. 

He was graduated from the United States Military Acad 

officer of 

He resigned from the 


emy and established an enviable record as an 
the Corps of Engineers, U. S. A. 
regular army in 1907 to assume charge of the operations 
of the Alabama Marble Company. Through his experi 
ence as an army officer and his later experience in civil 
life he is the 
tion of all the district. 
assisted by the Assistant District Chief, Lieut. Col. Theo 
the 


Phosphorus Company 


now able to secure whole-hearted coopera 


activities in In this he is ably 


dore Swann, President of Southern Manganese Cor- 


poration, Federal and associated 


Colonel Swann has been definitely associated 
District 


companies, 
with industrial activities in the Birmingham since 
In addi 


the Ord 


a number of years previous to the World War. 
tion, he has been able to enlist in the service of 
nance Department an exceptionally strong and active Ad 
all 
Ad 


Craw 


visory Committee which takes an energetic interest in 
Distriet Office. 


Chairman, 


activities of the The members of the 


visory Committee are: George Gordon 


ford, President, Tennessee Coal, Iron and Railroad Com 
pany, Birmingham, Ala.; Thomas Elliott, President, Con 
Norris, 
Vice-President, Mobile and Ohio Railroad Company, St. 
Louis, Mo.; Osear Wells, President, First National Bank, 
Ala.; W. Martin, President, Ala 
bama Power Company, Birmingham, Ala.; Robert Gregg, 


Robert 


tinental Gin Company, Birmingham, Ala.; E. EF. 


Birmingham, Thomas 
President, Atlantic Steel Company, Atlanta, Ga.; 
J. Travis, Travis & Travis, Savannah, Ga.; Lester F. 
Alexander, Ine.., New Or 


and 
Alexander, President, Lester F. 


leans, La. 


National Defense Division, A. S. M. E., to hold Industrial Preparedness Meeting 


THE first national meeting of the National Defense 

Division of the American Society of Mechanical En- 
held at Washington, D. C., beginning 
April 6, 1928, the anniversary of our entry into the World 
War. The National Defense Division, of which James L. 
Walsh, Chief of the New York Ordnance District, is chair- 
man, is the one ‘professional division of the Society in 
which practically all of the 18,000 members are interested ; 


gineers will be 


thus the meeting assumes the importance of a national 
meeting of the Society. 
An excellent program is being arranged, with addresses 


by high officials of the Government at the morning session 





on April 6. There will be a technical session in the after 
noon at which carefully selected papers will be read and 
diseussed. A banquet will be held on the evening of April 
6. On the morning of April 7 there will be a program ot 
special exhibits, one item of which will be a demonstration 
of the eatapult, for launching aircraft. 

The meeting will be held under the auspices of the Wash 
ington Seetion of the A. S. M. E., of Mr. E. C 
A cordial invitation is extended 


which 
Magdeburger is chairman. 
to members of the Army Ordnance Association to atten: 
these meetings, of which further details will be announced 


later. 




















Editorial 


How We Stand in the Air 

Not so long ago a great stir was created over the pos- 

sibilities of the airplane as a military weapon. Its 
powers of offense were painted in such hue as to lead the 
average citizen to believe that an army of planes manned 
by well trained pilots and equipped with modern ord- 
nance was the one and only necessary component of the 
American forces of defense. The general interest aroused 
by such claims, regardless of their exaggeration, had some 
good effect along with the bad. The good consisted mainly 
in providing the necessary authority and funds for plae- 
ing the Army Air Corps on a better footing as to equip 
ment and personnel. As to the former, a building pro- 
gram has been authorized which will equip the Corps with 
eraft of modern design and in needed amounts. As to the 
latter, the commissioned personnel of the Corps is being 
increased to a point adjudged necessary for this vitally 
important arm of our military defense. 

The bad effect, which happily seems to have been short 
lived, was to mislead the publie as to the actual and rela- 
tive importance of aireraft in war. To deny that the 
whole art of flying in its applieation to national defense 
is as important as it is revolutionary would be foolhardy. 
But to overestimate its powers is just as absurd. Draw 
all the conclusions you wish from the tests of some years 
back which caused the nation-wide debate on planes versus 
battleships and what have you? Very little—for it is 
one thing to bomb a few obsolete ships that are just so 
much flotsam and it is quite something else to attack even 
the same targets when they are given at least a half way 
ehance of striking back. 

There has never been a time in the history of man when 
the advent of an agent for progress or decline was not 
met with a counterirritant. Disease of mind and body, 
invention of material and spiritual expedient have always 
The of- 
fensive power of the military airplane and the defensive 
They 


been met by cure and ingenuity sooner or later. 


power of antiaircraft armament are no exception. 
differ from age old developments only in the progress 
both have made in such a comparatively short time. In 
a quarter century the airplane has evolved from a erude 
contrivance to an high!y efficient factor. The progress of 
antiaireraft defense has been even more pronounced. The 
World War make-shift 


later we see nearly perfected weapons that reduce the air- 


saw its beginnings — ten years 
eraft hazzard considerably. 

Those who are interested in armament development in 
all its phases take pride in the progress of both. They 
believe that each occupies a most important role. The 
armament of the airplane for offense is equally as vital 
as the importance of armament of ground troops. They 
believe that the ultimate development of both means the 




















greater efficiency of our combined military and naval 
power. 

It will, it is hoped, be a matter of real interest to our 
armament 
Ord 


ordnance—a 


readers to know something of our aireraft 


status as diseussed in this issue of ARMY ORDNANCE. 
nance on the still 
knowledge of the one is incomplete without an understand 


ground or in the air is 


ing of the other. Sincere advocates of adequate national 
defense will play no favorites but insist that both be so 
handled as to give America the best there is for its eon 


tinued safety and peace. 


The Resignation of Hanford MacNider, Assistant 
Secretary of War 
‘T HE recent announcement of the resignation of Col. 
Hanford MaeNider, the Assistant Secretary of War 
1925, industrial 
preparedness advocates. 
of 1920, industrial preparedness is the particular respon- 


causes real regret among 


Under the National Defense Aet 


since October, 


sibility of the Assistant Seeretary. The vigor and zeal 
with which Colonel MaeNider undertook the task is largely 
responsible for the present high degree of development of 
our industrial preparedness plans. His faculty of keen 
perception added to his determination brought this im 
portant subject into something of its proper status. It 
is too bad that some of his plans in this respect—logieal 
and necessary as they are—remain uncompleted. 

Hon. Dwight F. Davis, Secretary of War, upon the oe 
easion of Colonel MacNider’s resignation, expressed in a 
letter to him what we believe are the sentiments of all 
who know Colonel MacNider and who know, too, the vast 
amount of work he did as Assistant Seeretary. 
Where Mr. Davis refers to the War Department and the 
Army may we also add the Army Ordnance Association 


good 


to which the former Assistant Seeretary has endeared him- 
self by his coGperation and attached himself by his excep 
tional service?) Mr. Davis said, 

“Your departure from the War Department upon re- 
linguishment of the office of Assistant Seeretary of War 
causes genuine regret to every individual in the War De- 
partment and in the Army. 

“Your gallant service in France, your term as National 
Commander of the American Legion, and your business 
eombined with 
leader- 


training gave you a background which, 
your strong personality, remarkable qualities of 
ship and dynamie energy, made you an ideal man for the 
position you have so ably filled since October, 1925. 

services have been of in- 
Your foreeful exposition 


awakened our 


“For two 


estimable benefit to the Nation. 


over years your 


of the problems of national defense has 


people to the fallacy of eleventh-hour preparation. Your 
contacts with the business men of the country have engen- 
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dered the hearty codperation of industry in our procure- 
ment plans. You have had a large part in bringing about 
the present healthy relations of cordiality and codpera- 
tion that exist among the components of the Army of the 
United States.” 

To the new Assistant Sveretary of War, Col. Charles 
Burton Robbins, AkMy OrDNANCE extends felicitations and 
the hope that he will carry on with the same degree of sue- 


cess Which characterized his predecessor. 


Major William P. Wilson 

MYDERN American Ordnance lost one of its outstanding 

scientists and engineers in the recent death of Major 
William P. Wilson, Chief of the Fire-Control Design See- 
tion of the Frankford Arsenal, who died suddenly at the 
Arsenal November 29, 1927. Major Wilson was the in- 
ventor of the Direetor T-1, a fire-control instrument which 
has been tested lately with signal success in artillery fire 
against aireratt. 

It is no exaggeration to say that antiaircraft gun fire 
is one of the most important phases of latter day national 
defense. The airplane with its tremendous possibilities 
as an offensive weapon calls for defensive armament of 
a type and kind of weapon not only but of fire control 
that surpasses in intricacy of design and execution the 
disappearing coast defense gun of another day. How 
modern American Ordnance has met the requirements of 
this new state of things iS well known to all. Efforts in 
this direction are meeting with continued success. 

To Major Wilson fell the task of designing and per 
fecting a firing data computer—the “brains” of the mod 
ern antiaireratt battery. His objective was: given a bat 
tery of antiaireraft artillery to lay on a moving target 
with certain ballistie and meteorologieal data, to devise 
an instrument for observing and tracking the target, ap- 
plying the corrective data and making a prediction con- 
tinuously with zero dead time. The work was begun by 
Major Wilson late in 1923; it eulminated in the delivery 
of the instrument at the Aberdeen Proving Ground in 
October, 1926. 

We have called the Director T-1 the brains of a mod- 
ern antiaireraft battery and it is just that. It will fur- 
nish data for direct or indirect fire taking into considera- 
tion automatically all of the disturbing faetors—wind, 
atmospheric density, drift and ballistie corrections, nor- 
mal or otherwise. The corrected data for lateral and verti- 
eal laying and setting fuzes is provided automatically at 
the guns. The instrument ean be used with either fixed 
or mobile batteries. 

As a result of the Aberdeen tests in 1926, it was con- 
eluded that the fundamental principles of the Director T-1 
were superior to those of other computers tested with it 
since it did not assume reetilinear flight and applied some 
very desirable corrections possible in no other instrument. 
Certain changes were recommended and Major Wilson set 
about the modification of the instrument during the early 
part of 1927 so as to have it ready for retest that fall. 

The Director T-1 was tested again at Aberdeen during 
September and October, 1927. The results obtained were 


exceedingly satisfactory and most gratifying to the de- 


signer who had put several years of his best efforts into 
the device. 


The ease of operation and the completeness 


of solution of the problem involved made the using ser- 
vice feel that at last they had a device upon which they 
could rely to direct their guns for bringing down airplane 
targets. 

Only one who has designed or invented can appreciate 
the approach to love which an inventor has for the child 
of his brain. Major Wilson loved his eams, he loved the 
entire device. He had been with it from the time of first 
conception to the gratifying successful tests of the com- 
pleted instrument. He was proud to uncover the shiny 
odd-shaped cams kept as new-born babes carefully wrap- 
ped in woolen covers. He handled them fondly as he 
pointed out the curves and explained the function of each 
part, and never tired of discussing this lever or that crank 
or the other “gaget,” each with a place in the whole won 
derful mechanism that functions almost humanly in its 
-olution of mathematical operations. 

Major Wilson’s contribution to the art of antiaireraft 
defense is epochal. His loss to the Army and particularly 
to the Ordnance Department is correspondingly great. His 
retiring manner and genial demeanor will always live in 
the hearts of his associates while his personal contribution 
to the national defense, as expressed in what we should 
like to call the Wilson Fire-Control Direetor, warrants the 
inscription of his name on the roll of honor of American 


Ordnance engineers. 


Styles in Ammunition 

‘| HAT styles in ammunition come and go is evidenced in 

a recent announcement of the War Department that 
canister is the most recent implement of war to have com- 
pleted the eycle of prominence, obsolescence, and resurrec 
tion. In the early days of gun powder, serap iron was 
thrown into the muzzle of a field piece and rammed home. 
This was effective at short ranges and was the first ex- 
ample of the use of canister. Canister, further developed, 
sufficed for close-in-fighting, when the ranges of all weap 
ons were short and the battle lines were drawn closely to- 
vether. As the ranges inereased and the fighting took 
place at greater distances, it beeame necessary to develop 
a delayed fuze so that the burst would not oceur until a 
point near the target. Thus shrapnel replaced canister 
in warfare. 

The 37-mm. tank gun, until the present time, has had 
no weapon suitable for fighting personnel. This tank is 
primarily intended for attack on machine-gun nests, other 
tanks, and like material objects. Ineidents of the World 
War indicated that there were times when personnel offered 
a more important target. 

After study of this subject it was decided again to try 
out eanister for use in situations where it was desirable 
to fight personnel. Early tests failed to develop a canister 
which was sufficiently certain to warrant its adoption. 
Recent tests by the Tank Board, Camp Meade, Maryland, 
of a new eanister developed by the Ordnance Department 
indicate that it can be used effectively against personne! 
at ranges of 25 to 100 yards, and consideration is being 
viven to inclusion of this improved canister in the tables 
of basie allowance for 37-mm. tank guns. 

Possibly spears, slings, eatapults, halberds, pikes and 
even the Roman testudo may again come into their own 


M ho know Ss ? 



































Smokeless Powder in the United States Army 

















(Through the courtesy of Columbia Unive rsity Press, pu Ylisher of “History of Explosive S Industry in America.’ hy 


A. P. Van Gelder and Hugo Schlatter, Army Ordnance is authorized to reprint Chapter V, 
length of the chapter it will be published serially in this s¢ 


RIOR to 1907, the Army did not have a manufactur- 

ing plant like the Navy where experiments looking 
toward the development of smokeless powder could be car- 
ried on. Various Secretaries of War had urged the estab- 
lishment of a National Powder Factory under the super 
vision of a joint army and navy board or under that of 
the U. S. In President Van 


Buren had included such a recommendation in his annual 


Ordnance Department. 1837 
message to Congress “to enable ordnance corps to control 
prices, regulate quality, and seeure uniformity”; but noth- 
ing came of these attempts, although other activities ot 
the Department were provided for. This 
the War Department, in its search for a smokeless powder, 


lack restricted 
to the testing of powders submitted by the powder com 
panies and private individuals. 

The of Schoenbein became 
quickly known army the fall of 1846 
Captain Alfred Mordecai (1804-1887) began to test it at 


the Washington Arsenal, which was located on the present 


discovery guncotton by 
in circles, and in 


site of the War College at the junction of the two branches 


Potomac. for these 


the Mordecai made the guneotton 
tests himself aceording to 


tained a yield of 150 per cent. 


ot 


Schoenbein’s formula and ob- 
On firing 60 grains of his 
17 
120 


material, he observed a mean velocity of 1670 f. s. in 


rounds, whereas an average of 48 rounds fired with 
grains of “good musket powder” gave a velocity of only 
1600 f. s. 
results, two pounds of guneotton giving about the same 


Firing tests in the 24-pounder gun gave similar 


velocity (1422 f. s.) as four pounds of gunpowder (1427 
f. s.). 
gle charges with two balls 


But on firing double charges of guneotton, or sin 
the musket that 
eould easily occur with the old muzzle-loaders), the barre! 
As 


32-pounder shell into many 


in (mistakes 


burst or at least swelled dangerously. a shell charge, 
2 ounces of guneotton burst a 
fragments. 

George Taleott. Lieutenant Colonel of Ordnanee. in the 
annual report of the Ordnanee Office to the Secretary of 
War, dated November 10, 1847, says: 

“Guneotton, the knowledge of which had just reached 
this country at the date of my last report, has been sub- 
mitted to experiments to test its fitness as a substitute for 
gunpowder. The 
well adapted to use in fire-arms. 


bursting effect, is far greater than that of gunpowder; its 


limited trials made have not shown it 


Its explosive force, or 


nature, in this respect, assimilating more to that of fulmi 
nates. a property which seems well suited to mining pur- 


poses.” 
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Part IV. Due lo the 


ction.) 


In 1877 another report was made on guneotton, in which 


Lenk’s and Abel's processes and trials of it as a bursting 


charge are described, with the conclusion that it ean be 
safely used and is far more effective than gunpowder for 
shells and rocket heads, but it is not suitable as a pro 
pellant. 


About ten years later reports began to come from Eu 
of Vieille’s 


Brigadier General 


invention of a smokeless powder, and 
5. V. then Chief of 


his annual report of 1888: 


rope 
Benét, Ordnanee, 
writes in 

“The results obtained in France with the Lebel rifle seem 
to point to a radical innovation in the manufacture of 
powder for small arms.” 

The next vear he notes the tendency in Europe to aban 
but, he 


don all but smokeless powders; goes on to say, “all 


efforts, official and otherwise, to date, to obtain a smoke 


less powder have been abortive, and American powder mak 


ers and chemists have not vet awakened to the luerative 
opportunity presented to them.” After some further re 
marks along this line, he alludes to an interesting bit of 
powder history as follows: 

“There is reason to believe, from an application made 


to an officer of the Department more than ten years ago, 
that smokeless powder originated, like many other inven 
America, only to be brought to the attention of 
this 


tions, in 
the 
the person concerned met with encouragement 


world in foreign countries, although in instance 
encourage 
ment of which he did not avail himself.” 


The incident to which General Benét alludes is not con 


tained in the report, but in a small pamphlet, published 
privately in 1900,' and in the files of the War Department. 


It appears from the pamphlet that a Captain William Led 


vard Ellsworth (b. November 15, 1829. in Hartford, Con 
nectieut) was on the staff of General Cutler at the Bat 
tle of Chaneellorsville May 1-3, 1863, where two Union 
brigades fired into each other by a mistake eaused by the 
heavy smoke of the black powder used. After the bat 


tle. according to his own aceount, Ellsworth told the Gen- 
that he would produee a chemical smokeless powder. 
November 9, 1879, he filed the War 


Department. where he elaims he found no eneouragement, 


eral 


On his results with 


as there was no appropriation available to buy his inven- 


tion. Consequently he sold his rights to Germany where, 


1“The Invention of Smokeless Gunpowder,” by Capt. Led- 
yard Ellsworth, A. D. 1879. Published privately in Washing- 
ton, D. C., Gibson Bros., Printers, 1909. 
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according to cable dispatch from London, his powder was 
used in the maneuvers of August, 1889, near Hanover. 
The correspondence in the files of the Department puts 
a somewhat different light on the matter. The records 
show that Captain Ellsworth volunteered in February, 
1863, and was honorably mustered out in August of the 
same year. His brigade does not seem to have been in 
the battle of Chaneellorsville, but was in that of Gettys 
burg a little later (July 1-3, 1863). Under date of No- 
vember 8, 1879, Ellsworth wrote to the Secretary of War 
from Philadelphia, where he was then engaged in the 
railway and steamer supply business, that he had invented 
a “substitute for gunpowder, which he called the ‘silent 
explosive’ from the fact that it was noiseless in operation, 
with all the foree of gunpowder, safer in manufacture, as 


well as cheaper, ete.” He desired “the Department’s opin 


ion as to its value as an agent of war, on its noiseless 
claim or silence in operation in the field and during an 


engagement, ete.” He claimed that two pounds were equal 


to three pounds of ordinary gunpowder. 

George W. MeCray, then Secretary of War, replied, ot- 
fering to have a trial made, if Ellsworth would send a 
sample, with directions how to use it, to Colonel 8. Crispin 
of the Ordnance Board at New York. The correspondence 
between Ellsworth and the Ordnance Board during the 
next ten vears did not lead to any results, as the former 
feared to send any of his material or disclose its nature, 
“the patent not being perfected,” and the Board was un- 
able to indicate charges without some knowledge of its 
composition. Nothing further was done at any rate until 
ISS9 when the newspapers hegan to mention Ellsworth’s 
invention and the proposed sale of Ins formula to Get 
many. Sueh an article appearing in the London (Ontario) 
Free Press of November 27, 1889,? brought forth a spirited 
letter of protest addressed to the Secretary of Wat by an 
American ladv in Canada.* 

Evidently the Department continued to be skeptical, or it 
did not move quickly enough, for a month later Captain 


Ellsworth advised it that he would have to withdraw his 


2“The New Powder’—Captain Ledyard Ellsworth, of Hart- 
ford, Conn., is the inventor of the smokeless and noiseless 
gunpowder of which much has recently been printed. He has 
sold to the German Government the exclusive rights for all 
countries with the exception of the United States, Mexico, 
and Central America. For these rights Germany pays $500,- 
100, and is to pay $10,000 per year in semi-annual payments 
for ninety-nine years. The German Government received the 
full formula for the manufacture of the powder, with draw- 
ings of machinery, ete. There is a proviso in the contract 
that Germany should have before November 1, 1889, the 
option of purchasing the remaining right, that is for the 
United States, Mexico, and Central America, for a like sum, 
$500,000 down and $10,000 a year for ninety-nine years. 
Although Captain Ellsworth has not received notice of the 
acceptance of the option, claim is made for Germany that 
Such notice was served by mail; if this holds, Captain Ells- 
worth says he is foreclosed from selling the invention to 
the United States. The inventor has been at work since 1879 
in developing his explosive, which he claims is effective and 
at the same time smokeless and noiseless. He claims that 
it is equally good for small arms, artillery and heavy guns 
The United States Ordnance officers do not accept Fllsworth’ 
Invention at the value he puts upon it.—Editorial Column of 


London, Ontario, Free Press, November 27, 1889. 

_ 83Honored Sir:—Pardon a stranger, and a lady, for address- 
ing you But, Sir, I am a daughter of the grand old Com- 
monwealth of Massachusetts, and I wish to be permitted to 
utter a protest against Captain Ellsworth selling those 
tights of his Smokeless and Noiseless Powder to Germany, 
to the exclusion of the United States of America. Oh, Sir, 
if you and the Secretary of the Navy comprehend what that 
means you will use every effort in your power to secure 
those Rights to the U. S. of America, ere it is too late. Do 
not let the Inventor be piqued by lack of appreciation, into 


offer to sell as his interests had been sold to foreign parties. 
This closed the matter except that Mrs. Ellsworth in the 
following year inquired of the Department about the al 
leged sale to Germany. The Department was unable to 
give her any information beyond the claims made by Ells 
worth.4| Apparently neither he nor his wife ever saw any 
of the money they had expected. Inquiries made at the 
German War Department have also failed to bring any 
corroboration of Ellsworth’s story.° 

In 1889 it was also reported that the Japanese were in 
possession of a smokeless powder, and the American Min 
ister to Japan, John F. Swift, was accordingly requested 
to procure a sample. Apparently he was unable to do so, 
as the Ordnance reports make no further reference to it. 

The efforts of the War Department brought a measure ol 
I 


success in the following year when a variety of samples « 
domestic and foreign manufacture were tested. Among 
them were several varieties of Maxim’s and American Wood 
Powder, samples of duPont, Mayer’s, Felixdorf, Smerling, 
Emmen’s Gilbite, Wetteren, Sleeper, Nobel, BN, BNA, 
St. Mare’s and Walsrode powders. Promising results were 
obtained with the following given in the order of their 
merit : 


(1) Maxim’s, (2) duPont’s, (3) Wetteren. 


The Maxim powder was in English cartridges brought over 
by Hudson Maxim. They had to be tested as they were, 
as neither the service nor Winchester primers would ignite 
them. The powder was in the form of small squares con 
taining 94 per cent. guneotton, 5 per cent. nitroglycerin 
and 1 per cent. castor oil, and the charge was 38 Tals, 
Other varieties of the Maxim powder contained equal parts 


of nitroglycerin and guneotton, with and without the addi 


tion of 1 per cent. of castor oil. These were in the form 
of square flakes and of evlinders (termed cordite) 1.64 
inches long and .05-ineh in diameter. It was found dif 
ficult to load the latter. On the other hand. Maxim’ 


powder did not require an ignition charge of black powder. 
which was necessary for firing the Nobel powder 


(To he continued) 


making the second sale to Germany I have no interest in 
the Smokeless Powder, and am _ unacquainted with Captain 
Elisworth, but I have written him, imploring him to save 
his Country, and not give her away to hateful Bismarck and 


that aggressive young Emperor. Oh, Sir, this powder is a 
most terrible engine of war, and no enemy could contend 
with one using it. And our Country, with a full Treasury, 


an overflowing Treasury, can pay as much to get it as any 
other country. The “letter by mail” from Germany is, prob- 
ably, all a farce; do not let the rights be parted with! 

I told Capt. E. in my letter that I would write the War 
Dept. about it, and begged him to wait a littl I failed to 
write yesterday, being sick in bed And Iam “only a woman” 
but I implore you to save our Country, and to distinguish 
this present Administration by so signal a work for America. 
God save America! Oh, how Monarchies would like to cripple 


us! How they would like to disband the United States: 
How they would like to destroy The Republic and have a 
Kingdom on American soil! All the more since D Pedro's 
fall! 


Oh, Sir, I pray you do all possible to prevent Germany 
or any other country from depriving America of the free 
handling of that frightful agent of war, and self defensé« 
The Smokeless Noiseless Powder! 

With great respect for you, Sir, and for your high office 
[I am, Sincerely yours, 

Mrs. Stephen S. Seavey 

London, Ontario, Canada, Nov. 28, 1889 

4Elisworth was still living in 1902, as the copy of the 
pamphlet from which this account is partly taken bears a 
dedication dated March 18, 1902, to Henry C. Watts, then 
president of the International Smokeless Powder and Dyna- 
mite Company, with Ellsworth’s signaturs 

5Private communication from the late Dr. Richard Escales 

. »4) 
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Ordnance in Foreign Lands 
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s Peace in China 
i U. S. Marine Corps tanks going through 
. “ey : ats 5 Tienstin, China, as a gentle reminder that 
Americans and American property there will 
; oe . be protected. 
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Italian Bombs on Display for the King 


Magazines at Camp Di Avanzato, Italy, 
containing bombs and _ projectiles, inspected 
by King Emmanuel during recent Italian 


Army maneuvers. 





Tanks Used in Recent Japanese War 
Maneuvers 


Tank maneuvers played an important part 
in the annual war game of the Japanese 


Army held recently at Tokyo. 
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Industrial Preparedness Requires An “Approved 
Defense Project” 
EXTRACTS FROM ANNUAL ReEpPorRT oF Co. HANForD 
MacNiper, Assistant SECRETARY OF W AR 

NDUSTRIAL preparedness of the United States in time 

of war ean not be assured “until there is evolved an ap- 
proved defense project, and a plan for its completion is 
supported by a balanced program for the expenditures of 
annual appropriations,” the Assistant Secretary of War, 
Colonel Hanford MaeNider, declared in hix annual report 
for the fiseal year 1927. 

Although progress was made during the fiseal year in 
procurement planning and industrial mobilization, Colonel 
MacNider stated in his report that the volume of detail 
planning yet to be performed “is enormous.” The re 
quirements, both in finished articles and raw materials 
and the capacity of the country to produce promptly the 
necessary supplies ean be initially determined in about 
three more years, he said. 

During the year, according to Colonel MaeNider’s re 
port, “the preparation of plans for procuring the sup 
plies required by the general mobilization plan reached 
a state where it was clear that for many essential items 
the requirements exceeded the possible supply.” Army 
regulations, however, the Assistant Secretary pointed out, 
anticipated this condition, and provide that plans shall be 
adjusted to meet procurement possibilities. 

The recommendations contained in Colonel MacNider’s 


report follow in full text. 


THE personnel engaged on procurement planning is ex 

tremely small. If more satisfactory progress is to be 
made in meeting the responsibility placed upon the As- 
sistant Secretary of War by law, this personnel must be 
increased. The most acute shortages are in the Ordnance 
Department and the Air Corps. Therefore it is recom 
mended that the authorized number of officers in the Ord- 
nance Department be increased by 60 officers and that in 
the Air Corps by 50 officers, these increases to be spread 
over a period of five vears and to be filled by recent 
graduates of West Point or our better technical schools, 
or by transfer from other branches of the Army afte 


proper training in procurement duties. 


THE questions of war reserves and edueational orders 

are separate, but closely related. The funds for the 
replacement of our reserves have been inadequate to main- 
tain stocks at. the proper levels. Additional funds should 
be allotted for this purpose. In addition to the finished 
products required, a reserve of 600,000 tons of ferro grade 
manganese ore should be required. In the building up of 
our war reserves of finished articles, educational orders 


should be used It is recommended that serious effort 
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be made to have a law 





passed by Congress amending the 
National Defense Act as described under “Educational 
Orders.” 

In connection with the Act of June 8, 1926, it is strongly 
recommended that funds be made available to start the 
training scheme with 250 representative men from college 
on July 1, 1928. 

In connection with Paragraph 127a, National Defense 
Act, which authorizes the Seeretary of War to detail not 
to exceed 2 per-cent of the commissioned officers of the 
Regular Army in any fiseal year as students at such tech 
nical, professional, and other edueational institutions, or 
as students, observers, or investigators at such industrial 
plants, hospitals, and other places as shall be best suited 
to enable the officers to specialize in certain subjects, it is 
recommended that more officers be detailed with industrial 
plants so that they may become familiar with manufac- 
turing practices, procedure, and organization. 

The National Defense Act provides that the Assistant 
Secretary of War, under the Secretary of War, shall be 
charged “with supervision of the procurement of all mili- 
tary supplies and other business of the War Department 
pertaining thereto and the assurance of adequate provision 
for the mobilization of material and industrial organiza- 
tions essential to war-time needs.” 

In order that the Assistant Secretary of War may be 
able to plan intelligently for the proper execution of the 
duties with which he is charged, there must be a definite 
determination of the war-time munition needs under a gen- 
eral mobilization plan approved by the President and 
supported by Congress. There must also be furnished ade- 
quate funds for securing and keeping up-to-date detailed 
information as to the industrial development of the eoun- 
try, for making plans for the efficient utilization of its 
industrial strength in war, for training personnel in the 
duties of procurement and procurement planning, and for 
purchasing and keeping in reserve a supply of gages, jigs, 
tools, finished artieles, and special raw materials sufficient 
to meet the approved war-time needs until the industry 
of the country ean reach a_ sufficiently high production 


basis. 


ADETERMINATION of war-time needs and the meas- 

ures to be taken to meet them involves a eareful eon- 
sideration of the plans of the Navy Department as well 
as those of the Assistant Secretary of War and the Gen 
eral Staff of the Army. It is therefore recommended that 
the President be requested to appoint a board to deter- 
mine the war-time munition needs and to prepare a proj- 
ect for placing the Army in sueh a state of material pre- 
paredness that the Assistant Secretary of War may be 


able to make adequate plans for meeting these needs; and 


that the recommendations of this board, accompanied by 
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estimates of cost and of the rate at which funds should 
be appropriated, be transmitted to Congress for appro- 
priate legislative action. 

Gun and Ammunition Development Progressing 
ANNUAL Report oF Mas. GEN. C. C. 
ORDNANCE, U. S. A. 


EXTRACTS FROM 
WILLIAMS, CHIEF OF 

[ \ his annual report for the fiseal year, 1927, Maj. Gen. 
C. C. Williams, Chief of Ordnance, U. 
ticular emphasis on the experimental and production work 


S. A., lays par- 


under way at the several arsenals with especial reference 
to small arms, field artillery and ammunition. 

Extracts from General Williams report follow: 

Rifles: 


rifle has been the continuation of the tests of receiver sight 


The principal experimental work on the service 
and pistol-grip stock. Minor modifications have been made 
in the types tested which are now undergoing trial by 
the using services. The investigation of rust-resisting steel 


for this weapon, for use in the manufacture of barrels, 


and possibly other components, is being carried on. 

The 1919 system of gallery practice using the service 
caliber .30 cartridge case, with lead bullet and redueed 
charge, in the ealiber .30 service rifle, has been declared 
obsolete, and replaced by the standardization of the rifle 
M 1922-Ml, as the standard gallery practice 


The manufacture of this rifle for 


caliber .22 
weapon of the Army. 
supply to the Regular and other components of the Army 
has continued, now approximating a total of 10,000 rifles. 

The manufacture of the caliber .30 service rifle at the 
Springfield Armory, approximating 5,000 during the year, 
has been continued for the maintenance of stocks and the 
Part 


of the facilities of the Springfield Armory have been de- 


replacement of those which became unserviceable. 


voted to the manufacture of spare parts for the M 1903 
rifle and the automatic rifle caliber .30 M 1918. 
; XTENSIVE investigation of commercial stainless steel 
for use in rifle and machine-gun barrels and other com- 
ponents is being carried on with the object of eventually 
making as many components of this type of material as 
practicable. Such use, if perfected, would result in far- 
reaching economy. 

Antiaircraft Machine Guns: The development and pro- 
curement of ealiber .50 antiaireraft machine guns has con- 
tinued actively. Ten of these guns were purchased dur- 
ing the year. 

Infantry. Auviliary Weapons: During the vear three 
37-mm. Infantry guns, M 1925-E, and three 
tars, M 1922-EK, were delivered to the Infantry for ex- 
tended As a result of the satisfactory re- 
ports the the this 


matériel additional mortars have been placed under manu- 


O-mm,. mor- 


service tests. 


received from tests of first units of 


facture. 
Pack Howitzer Matériel: 
75-mm. pack howitzer matériel, M 1923-E. was issued dur- 


The first battery of the new 


ing the year for service test under the supervision of the 
Pack Artillery Board. It packed on 6 
mules, or drawn on its own wheels by 2 mules in tandem. 


may be cither 
Preliminary reports from the Pack Artillery Board indi- 
cate that the characteristies of this matériel are entirely 


satisfactory, with but few minor refinements. 


Division Artillery: Three units of the new standard 75 
mm. gun matériel Ml were manufactured and have been 
delivered to the Field Artillery. These with the pilot unit 
already under test by the Field Artillery Board make up 


The 


carriages are of the split-trail type, giving a wide field of 


the first battery of the new division gun matériel. 


fire. It is contemplated assigning this new matériel to one 
of the school batteries at the School of Fire, Fort Sill. 


Fuce Py Work 


powder-train fuzes. 


is being continued on im 


provement of The 
this type are reasonably satisfactory for mobile artillery, 


Powder-train 


present fuzes ol 


and steps are being taken to keep alive the art of produe 
ing these fuzes. The powder-train composition is not satis 


factory for antiaireraft firing, although the altitudes at 


which dispersion becomes extremely large are consider 
ably above those at which bombing planes ordinarily fly. 
Grenades: The high-explosive filling (TNT )was found 
to give unsatisfactory fragmentation with cast-iron gren 
ade bodies. It would probably not be practicable to ob 
tain the required quantity of grenade bodies of other ma 
Steps were therefore taken to obtain a more satis 


It was found that 


terial. 
factory bursting charge for grenades. 
a fast, smokeless powder with nitro-glycerin content, in 
connection with a fuze without detonator, gave the de 
sired fragmentation results, and this type of explosive has 


the due to the elimina 


fulminate detonator, it 


heen adopted. At same time, 


the 
and issue grenades complete with firing 
This will considerably simplify 
Due to the danger of handling, storing, 


tion of was decided to store 
mechanisms as 


sembled. the problem of 


supply and use. 
and use of white phosphorus smoke grenades, FM was 
test. Ex- 


now 


for 


Tests 


limited number made up 


cessive the FM 


under way to determine the cau-e and a remedy therefor. 


substituted in a 


eorrosion by resulted. are 


rifle grenades (W. P.) with 11-seeond 


fuzes were issued to the Infantry Board. 


A number of 
This length of 
fuze was desired in order to bring the burst at or near 
the ground with troops firing from cover at short ranges 
and high elevations. 

Bombs: 


is being continued, 


Work on determination of bomb trajectory data 


using the camera obseura. A new 
line of development under test is to drop a number of 
bombs on a given run over the camera, recording the data 
as to the plane position and speed at the time of dropping, 
and from these data to determine the dispersion of the 
bomb. This will permit the probable error to be obtained 
directly, thus eliminating corrections for varying atmo- 
spheric conditions prevailing on different runs or on dif- 
ferent days. 

Captured Enemy Matériel: Twenty-six States and five 
possessions have accepted all the trophies allocated to them. 
Of the remaining twenty-two States all have accepted part 
of their alloeation. Funds necessary for making ship- 
meuts ceased to be available with the close of the fiseal 
year. All interested parties were notified accordingly and 
urged to submit shipping instructions prior to June 30, 
1927. However, approximately four per cent. of the can- 
non and twenty-five per cent. of the still 


Final apportionment of all trophies re- 


small articles 
remain on hand. 
maining on hand, in accordance with the provisions of 


‘he Aet of May 22, 1926, will be made shortly. 
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Status of Naval Ordnance 

ANNUAL Report oF Rear Apo. C. C. 
CHIEF, BUREAU OF 

S. N. 


EXTRACTS FROM 

Biock, ForRMER 
ORDNANCE, U. 
[\ the following extracts from the annual report of 
Adm. C. C. Block, chief of the 


of Ordnance, Navy Department, the status of naval de- 


Rear former Bureau 
velopment of antiaircraft guns, the situation relating to 
ammunition storage depots, policies concerning the arma- 
of the fleet 


ment and other matters are diseussed: 


‘THE fiscal year of 1927 has been one of marked im 


provement in the gunnery of the fleet, and this evi- 
dence of increasing effort on the part of personnel, using 
such new ordnance material as has been designed and 
supplied subsequent to the World War, furnishes a new 
incentive for further development, design, and supply. 

The support of the commander in chief and other flag 
officers afloat, together with the sympathetic understand- 
ing of the Navy's problems by the Congress, has done 
much to assist the Bureau of Ordnance in providing offen- 
sive and defensive weapons and appliances to the fleet, 
all of which are directed to the ultimate preparedness of 
the Navy. 

At present the employment of scientists and highly 
trained civilian consultants is denied to the Navy. As it 
is frequently important and necessary that such individuals 
render scientific service to the Navy in conneetion with 
the Navy's problems, I recommend that legislative au 
thority be written into the next appropriation bill author 
izing the employment of such consultants. * * * 

Two important new policies have been determined upon 
First, it 


heen determined to purchase power, instead of making it, 


with a view to economical administration : has 
at ordnance stations where such purchase can be made at 


lower rates than the power ean be manufactured by the 
Government; second, the material bureaus of the Navy 
Department have put into effeet a consolidation of their 
inspection activities at points where highly trained tech- 
nical specialists are not required, which will ultimately 
result in more economical operation of the inspection ser 


vices of the Navy. 


THIS bureau believes that a revision of the laws and 

regulations governing patents in the Navy is neeces- 
sary and in separate correspondence will make definite 
recommendation for new legislation. 

At present there are no provisions whereby the secreey 
of important military patents is guaranteed. The neces- 
sity for such provision should be recognized, and legisla- 
tion should be framed to provide it. 

General Order No. 35, which regulates patents obtained 


by officers, enlisted men, and employees of the Navy, ap 


pears to be contrary to the orders regulating similar con- 


ditions in other departments. This condition is a source 
of some discontent and bickering over the rights of indi- 
_?. wae 


issued until 


viduals in connection with their inventions. * 


recognized that an Exeeutive order ean not be 


after some joint board or committee, made up of rep 
resentatives from various departments, has fully consid 
ered this matter. It is therefore recommended that such 


a joint board or conference be held and that, based upon 
then 


their findings, the Pre-ident issue an executive order, 
establishing uniform conditions in all departments. 

[ wish to invite attention again to the necessity of in 
in the design and manufacture of 
Without 
assistance of the civil community it is impossible to main 


With 


legislative 


teresting outside firms 
military appliances. the able cooperation and 
tain a proper condition of industrial preparedness. 
this that the 


restrictions contained in the naval appropriation act with 


end in view, it is recommended 


regard to placing orders at Government plants be re 


pealed. 


ON July 10, 1926, the naval ammunition depot at Lake 
Denmark, N. J., 
This catastrophe was caused by lightning striking a maga- 


was almost completely destroyed. 


zine. 


The casualties in dead were as follows: Navy person- 


nel, commissioned officers 3, enlisted personnel 1; Army 
personnel, commissioned officer 1; Marine Corps personnel, 
commissioned officer 1, enlisted men 11; civilians 2. 

It is pertinent to note here that no person off the Gov- 
the 
The 


two civilians who lost their lives happened to be on the 


ernment reservations was fatally injured, although 


area of this ammunition depot is only 460.58 acres. 


station at the time of the accident. 

The claims ensuing from this disaster have been consid 
ered by a board of appraisal. The total of claims recom 
mended for settlement amounts to $331,000. 

About 50 per cent. of the material stored at Lake Den 
With 
buildings at the station have been repairéd and are in a 
for the 


mark is being salvaged. funds available about 35 


serviceable condition and are being used purpose 


of storing salvaged materials. 
The present plan is to erect on the existing reservation 


will be utilized for the 


of stowing propellant powders. 


a few buildings which purpose 


There is ample space to 
locate a number of buildings for this purpose, having due 


regard for conditions of safety of the outside community. 


Due to the loss of the buildings at Lake Denmark there 
ix now a shortage in buildings for the stowage of such 
material. Reeommendation will be made for the fiseal 


vear 1928 for a few such buildings. 


The court of inquiry which was convened to inquire 
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MANAGANESE-SILICON BRONZE 


VERDUR Bronze has a tensile strength 
E and elastic limit equal to low or medi- 
um carbon steel which it may replace to 
engineering advantage and with ultimate 
economy where requirements demand the 
strength of steel together with freedom from 
rust and high resistance to corroding gases, 
vapors and liquids. 


The American Brass Company manufac- 
tures Everdur in the form of plates, sheets, 
rods, wire, pipe, hot pressed parts, forging 
blanks and casting ingots. Fabricators are 
prepared to furnish Everdur castings, pipe 
fittings, bolts, nuts, rivets, woven wire, etc. 


THE AMERICAN Brass COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 
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into matters relating to the destruction of Lake Denmark 
recommended the segregation of high explosives. It also 
recommended that two ammunition depots be provided 
for this purpose; the recommended depots to be of an 
area of at least 100 square miles, some distance back of 
the coast, centrally loeated and with convenient railroad 
transportation. 

Immediately following the Lake Denmark disaster, 
studies were made by both the Bureau of Ordnance and 
the Bureau of Yards and Docks, utilizing the knowledge 
gained in connection with the Lake Denmark explosion. 
First it was decided to devise a type ideal depot, neglect- 
ing for the moment the question of the amount of land 
required, and assuming ideal topography of the land. 
The characteristies of such an ideal depot onee determined 
would be the basis of the laying out of all new depots, 
changes being made, as might be necessary, by reason of 
the area available, the funds assigned, and the econfigura- 
tion of the land on which the depot was to be located. 

Funds were obtained in the last session of Congress for 
the construction of new and safer type storage buildings 
at Yorktown, Va., and the work will be proceeded with 
as rapidly as possible. With the completion of the York 
town project and the subsequent completion of a western 
ammunition depot all of the material on the two coasts 
can be accommodated in a safe way and present condi- 


tions will be immeasurably improved. 


[DURING the last few months several notable nonstop 

flights of airplanes have been aecomplished. First, 
Colonel Lindbergh flew from New York to Paris; Cham- 
berlain flew from New York to Germany; afterwards Byrd 
made a nonstop flight from New York to Franee; Mait- 
land and Hegenberger made a nonstop flight from San 
Francisco to Hawaii; and Smith made a nonstop flight 
from San Franeiseo to Molokai. These flights indieate 
high qualities of courage, initiative, and perseverance on 
the part of individuals accomplishing them. However, the 
most outstanding feature of these flights appears to be 
the increasing reliability of airplane engines. 

These flights have caused a greatly increased interest 
in aviation and may have the effect of causing highly 
imaginative ideas of the possibilities of aireraft for mili- 
tary purposes, 

There can be no question as to the value and necessity 
of aireraft for the naval service.* * * Reeently many in- 
terrogatories have been made as to what is being done 
toward the defense against aireraft. In order that those 
interested may know as to the general developments which 
are being made the following is given: 

Before the war, when antiaircraft batteries were first 
demanded for United States battleships, the whole sub- 
ject of antiaireraft work was in its infaney. -The proper 
characteristics of the gun could not at that stage be eon- 
vineingly established, and to build a new type would have 
taken undesirably long. Also, since antiaireraft guns last 
nearly indefinitely, the delay and expense of getting out 
a new type would have been wasted if, in the entire ab- 
sence of practical experience, it should have turned out 
an unfortunate design. 

Accordingly, the Navy took the service 3-inch 50-caliber 
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gun and with only minor changes to sighting telescopes, 
ete., put them on board ship in mounts permitting nearly 
90 degrees elevation. The policy was to use ordinary guns 
in antiaircraft mounts until further experience should in- 
dieate, with a reasonable degree of certainty, the charae- 
teristics of the proper antiaircraft gun. Then, and not 
until then, would the Navy build and supply the antiair- 
craft batteries which would probably have to last as long 
as the ships. 

During the war antiaircraft gunnery on shore pro- 
gressed by leaps and bounds, the “number of rounds ex- 
pended per plane destroyed” being practically halved each 
succeeding year. Afloat, the naval gunner had no similar 
opportunity for developing the technique against hostile 
targets. One might imagine that the necessary ideas could 
be gotten from antiaircraft work on shore. Nothing from 
such sources Was overlooked. 

gut as the work progressed it became more and more 
apparent that there was practically as much difference 
here as elsewhere between the problems on land and on 
sea, and that the very different requirements had to be 
met by very different methods. Naval antiaireraft gunnery 
is a subject in itself, and where its methods and material 
differ from those of antiaireraft work on shore these dif- 
ferences have come from necessity and in spite of a de- 
sire for standardization. 

For years naval antiaircraft gunnery developed very 
slowly. Kite targets eould not reach sufficient altitudes 
to allow firing at really high angles of elevation. For rea- 
sons of safety the vessels towing these kites could not 
move directly toward the firing ship as the naval bomber 
would do, and could not tow the kites at any speed eom- 
parable with that of a plane. It was but little better 
than firing at slightly elevated and practically motionless 
targets too small for range finders to take ranges on. 


[N work on shore, planes flying between antiaireraft bat- 

teries in front of or surrounding an objective are fired 
at from the side. In the Navy the objective is the ship 
itself, and the plane is seen nearly end on. While the 
deflection problem is the more difficult one in antiaircraft 
work on shore, it is but a minor problem in naval anti- 
aireraft gunnery, where the principal diffieulty is handling 
the rapidly changing fuze ranges and superelevations of 
end-on targets. The utter inadequacy of the kite as a 
naval antiaireraft target led to the development of a sau- 
sage-shaped fabrie “sleeve” target towed right over the 
firing ship by a plane. 

The development of the towed sleeve target has done 
probably as much as any other thing to put naval anti- 
aireraft gunnery on its feet, for in its absence one could 
not know what any system was good for. 

When antiaircraft gunnery was made competitive in the 
Navy, more and more hits were made in spite of the more 
difficult new target and although the control of fire was 
just being developed. Antiaireraft range finders were in- 
troduced, and by plotting ranges and elevations the alti- 
tude and speed of approach could be fairly well deter- 
mined. * * * 

Improved antiaireraft batteries that have so far arrived 
in the fleet have been tested with satisfactory results. If 


further trials show a like degree of suecess, similar in- 
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WESTERN MARKSMAN L, R. 22’s 


With Lubaloy Bullets 


*» Now—WESTERN Marksman .22 Long 

¢ Rifle cartridges with Non- Corrosive 
Priming and Lesmok powder are avail- 
able with bullets that are coated with 
Lubaloy by a new process. The greater 
accuracy, longer barrel life and non-foul- 
ing qualities which have made high 
power Lubaloy Sporting Cartridges so 
popular among riflemen are now avail- 
able to the small bore enthusiast. 


Western Marksman Lubaloy cartridges 
are rapidly gaining in popularity and 
have recently been used in winning a 
number of important matches. 


Brass Mill Division 


Highest quality Brass, Bronze, Phosphor Bronze, 
Nickel Silver; also special alloys for special pur- 
poses, supplied in rolls, sheets, strips, plates, circles. 

Stamped and drawn parts, fabricated from non-fer- 
rous alloys and supplied to other manufacturers. Our 
skilled technical men will gladly help solve your 
problems. 


WESTERN CARTRIDGE COMPANY 
East Alton, Ill., U. S. A. 





World Champion Ammunition 
































“Delaware” Brand 
Pig Iron 


We Are Producers and Sellers of 
ALL GRADES 


Made for the Merchant Trade Only. 


We Make a Specialty of 


LOW PHOSPHORUS 


DELAWARE RIVER STEEL CO. 


CHESTER, PENNA. 














stallations will progressively be put on practically all 
capital ships, so as for the first time to give them up-to- 
date antiaireraft batteries. It is believed that such bat- 
teries will be at least the equal of those of any other 
navy and that in their final form they will furnish a de- 
fense against aircraft as effective as that against de- 
stroyers, submarines, or any other form of attack which 
ships must encounter. 

There is still much work to do in improving the frag- 
mentation of high-explosive projectiles for antiaireraft 
work. The effect of fragments is more important than the 
effect of blast, and there is still none too good agreement 
on what is the best fragment size. When improved pro 
jectiles arrive they can be substituted for those in use. 

In the development of the best type of fire-control gear 
much collaboration is necessary. Progress would remain 
impossible so long as the fire-control instrument design 
specialist simply inquires just what is wanted, while a 
gunnery specialist simply asks what types can be had 
and what practical results could be obtained with each 
type, for the designer can not answer this last without 
building and testing them, and the gear is so expensive 
that it is impracticable to build more than one type at a 
time for test and for general adoption if it works.* * * 

Complex as it is, there is nothing unusual about the 
control system, and of necessity it probably bears a fairly 
‘lose resemblance to any similarly elaborate naval antiair 
craft system developed elsewhere. 

_The system is so designed that the gun pointers have 
no concern other than to perform certain mechanical op- 
erations. The determinable features of the target’s flight 
are combined with the known elements of the gun’s tra- 
jeetory and the ship’s course. 

A computation is made mechanically whereby the gun 
is kept trained on a point in space at which the target 
and projectile will arrive simultaneously should the gun 
be tired at a given instant. 

With the arrival of the new antiaircraft batteries and 
their control gear, it seems safe to say that a new ern 


of antiaireraft gunnery in our Navy is just beginning. 


IDURING the fiseal vear the regunning program of the 
vessels of the fleet was carried out as planned. 

New antiaircraft batteries with their control appliances 
have been installed on three battleships; similar batteries 
and control appliances are now under construction for 
two additional battleships. In 18 months the installations 
on the two last ships should be completed, and at that 
time there will be seven completely equipped modern anti- 
aircraft batteries in the fleet. Should Congress authorize 
the appropriations contained in the second deficiency bill. 
which failed during the last session of Congress, modern 
antiaircraft batteries will be supplied to two more battle- 
ships. It is considered that this equipment is absolutely 
necessary for the defense of the fleet against aireraft and 
that proficiency in the use of this equipment will increase 
as the material is completed and used. 

The production of air-blowing heads for torpedoes has 
been continued, and it is pleasing to note the satisfactory 
results which have been obtained from this device. The 
loss of torpedoes has been greatly reduced during the last 
fiseal year; the reduction in loss ean not be said to he 
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entirely due to the equipment of torpedoes with the de- 

vice, as part of it has undoubtedly been the result of the 

vreater efforts of the forees afloat. 

A modified type of periscope target has been developed 
during the past year and tried out experimentally. This 
target appears to be satisfactory and to overcome the 
defects found in the first type. 

The investigation of gas-ejector systems has been com- 
pleted, and as a result of the information obtained in- 
structions have been issued for the modifieation of gas- 
ejector systems where required. 

A new type of loading tray has been designed and 
manufactured. The conditions under which these trays 
operate on board ship are extremely severe. Due to the 
hammering of the heavy projectiles and rammers, they 
soon become deformed to such an extent that they may 
tear powder bags and thus require frequent replacement. 
This causes a considerable annual expense, to say nothing 
of the inconvenience to the vessels concerned. The life 
of the new type of tray will be considerably greater than 
that of the old type. 

The operations of the fleet during the last vear, par- 
ticularly with regard to Nicaraguan and Chinese affairs, 
have caused abnormal withdrawals of small-arm ammuni- 
tion from stock. It will be necessary to obtain funds for 
replacing this material in order that adequate reserve may 
he maintained. 

A number of turret-type powder catapults have been 
installed on battleships and have proven very satisfactory 
in service, 

The river gunboats under construction in China have 
been supplied with bullet-proof shields for their 3-inch 
and machine-gun mounts. 

There are now under construction at Government and 
private shipyards 2 airplane carriers, 8 light eruisers, and 
4 fleet submarines. Plans for the supply of ordnance 
material have been drawn up and will be earried out in 
accord with the completion of the vessels. 

The S-inch gun mounts installed on the airplane carriers 
have undergone extensive ship tests. The results of these 
tests are satisfactory. 

The first 8-inch mounts for the light cruisers have been 
completed and are soon to be given their ballistie test. 


Fragmentation Bombs Sink Steamship 
A® unique experiment which demonstrates the vulnera- 
bility of mereantile ships to 25-pound fragmentation 
bombs was staged recently at Panama, where the 24th 
Pursuit Squadron of the Army Air Corps sank the steam- 
ship Manari after it had been towed to sea by a mine 
planter. . 

The original plan was to have pursuit and observation 
craft simulate an attack upon the theoretical gun installa- 
tion of the ship, and then for bombardment planes to sink 
it with 100-pound demolition bombs. However, by the 
time the pursuit pilots had dropped their fragmentation 
bombs on the 5,000-ton freighter, the ship began to list 
and, before the observation pilots could complete their 
demonstration, it rolled over on its side and headed for 
Davey Jones’ locker so that the bombardment planes never 
even got a chance to use the target. 











PORTABLE ELECTRICITY 


Electric light and electric power whenever and wher- 
ever needed—that makes the compact, easily transport- 
able Kohler Automatic Electric Plant desirable equip- 
ment for military organizations. 


It can be used to generate electricity for searchlights 
at landing fields or at observation posts; to light head- 
quarters; to operate machinery in repair shops. It is 
valuable in emergencies of all kinds. 


The Kohler Automatic Electric Plant is powerful 
sturdy, dependable, portable. It starts and stops auto- 
matically. Generates 110-volt current. Has no large 
storage batteries—starting battery only. 


Write for complete information. 


KOHLER OF KOHLER 


Kohler Co., Founded 1873, Kohler, Wis.. U. S. A. 
Branches in Principal Cities 














ROBERTS & ROLLER 
BUILDING CONTRACTORS 


PHILADELPHIA 
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BUFFALO WIRE WHEELS 


HE mechanical perfection of the 
Buffalo Wire Wheel is the result 
of many years exhaustive tests and 
experiments. It is a finely fin- 
ished product combining Strength 
and Durability with Beauty and 
Distinction and has been adapted 
by such leaders as Lincoln, Cadil- 
lac, Pierce-Arrow, Marmon, La- 
Salle, Buick and many others. 


WIRE WHEEL CORPORATION 
OF AMERICA 


BuFrFa.o, N. Y. 











Write — Wire — Telegraph 











For Our Quotations On 

| Railway Equipment, New 
and Relaying Rails and 

Angle Bars, Locomotives, 

Cars and Light and Heavy 


Machinery 


We Buy 


Railroads, Mines and Plants of all 
kinds for Dismantling Purposes. 


Write us when you have equipment to sell. 


Hyman-Michaels Co. 


Peoples Gas Bldg. 


CHICAGO, ILL. 


Branches 
St. Louis — San Francisco — Los Angeles — New York 
Seattle — Portland — Pittsburgh 










































menage Officers of the Ordnance Department, U. S. 

Army, with station as of January 1, 1928, follow: 

Adamson, Maj. K. F., Artillery Division, Office Chief of 
Ordnance, Washington, D. C. 

Aman, Capt. J. L., Delaware Ordnance Depot, Pedrick- 
town, N. J. 

Ames, Col. T. L., Hq. Ist Corps Area, Army Base, Boston, 
Mass, 

Armstrong, Maj. Donald, Office Assistant Secretary of War, 
Washington, D. C. 

Atwood, Capt. I. J... Leland Stanford Jr. University, 
Stanford University, Calif. 

Aurand, Maj. H. S., Command and General Staff School, 


Fort Leavenworth, Kun. 


Baird, Ist Lt. A. R., Benicia Arsenal, Benicia, Calif. 

Bandholtz, Maj. C. H., Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Barnard, Capt. Clarence, Fort Sill, Okla. 

Barnes, Maj. G. M., care: The Adjutant General, Wash- 
ington, D. C. 

Barr, Maj. R. S., Cincinnati District Ordnance Office, 
714 Southern Railway Building, Cincinnati, Ohio. 

Barroll, Capt. M. K., Aberdeen Proving Ground, Md. 

Barry, Lt. FE. F., Fort Lewis, Wash. 

jaxter, Maj. C. R., Fiscal and Administration Sections, 
Office Chief of Ordnance, Washington, D. C. 

Becker, 1st Lt. W. E., Ammunition Division, Office Chief 

of Ordnance, Washington, D. C. 

Bellinger, Capt. J. B., Jr., Recruiting and Publicity Bureau, 
Governors Island, N. Y. 

Blackmore, Maj. P. G., Rock Island Arsenal, Rock Island, Tl. 

Boatwright, Maj. W. P., Technical Staff, Office Chief of 
Ordnance, Washington, D. C. 

Bodine, Maj. R. N., Fort Sam Houston, Tex. 

Bomar, Capt. FE. C., Aberdeen Proving Ground, Md. 

Booth, Maj. L. D., Aberdeen Proving Ground, Md. 

Booton, Maj. J. G., Boston District Ordnance Office, 200 
Devonshire Street, Boston, Mass. 

Borden, Maj. W. A., Harvard University, Cambridge, Mass 

Bowlin, Capt. R. L., Hq. 1st Corps Area, Army Base Boston, 
Mass. 

Breen, 1st Lt. J. J., Hq. 6th Corps Area, 1819 West Pershing 
Road, Chicago, Ill. 

srett, Maj. M. L., San Francisco District Ordnance Office, 
58 Sutter Street, San Francisco, Calif. 

sricker, Col. E. D., Watervliet Arsenal, Watervliet, N. Y. 
sricker, Capt. L. M., University of Michigan, Ann Arbor, 
Mich. 

Broberg, 1st Lt. W. S., Rock Island Arsenal, Rock Island, IIL. 

Brooks, Maj. J. A., Jr., Military Personnel Section Office 
Chief of Ordnance, Washington, D. C. 

Brown, Capt. J. E., Erie Ordnance Depot, LaCarne, Ohio. 
surgey, Ist Lt. S. S., Fort Bliss, Tex. 

Burns, Maj. J. H., Raritan Arsenal, Metuchen, N. J. 

Buyers, Maj. A. S., Hq. 5th Corps Area, Fort Hayes, Ohio. 


Cabell, Maj. D. C., Watertown Arsenal, Watertown, Mass. 
Campbell, Capt. H. L., University of Cincinnati, Cincinnati, 
Ohio. 
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Campbell, Maj. L. H., Artillery Division, Office Chief of 


Ordnance, Washington, D. C. 

Capron, Maj. W. A., Aberdeen Proving Ground, Md. 

Case, Maj. R. W., Hq. 7th Corps Area, Fort Omaha, Neb. 

Chase, Maj. E. H., Pig Point Crdnance Depot, Ports- 
mouth, Va. 

Chavin, Capt. R. S., Frankford Arsenal, Philadelphia, Pa. 

Christmas, Capt. J. K., Pittsburgh District Ordnance Office, 
1014 Diamond Bank Building, Pittsburgh, Pa. 

Churchill, Capt. H. W.. Schofield Barracks, Hawaii. 

Clark, Maj. T. A., Field Service, Office Chief of Ordnance, 
Washington, D. C. 

Clark, Maj. W. L., Statistics and Industrial War Plans 
Section, Oflice Chief of Ordnance, Washington, D. C. 

Clay, Maj. W. L., Infantry and Aircraft Armament Division, 
Office Chief of Ordnance, Washington, D. C. 

Clement, Maj. J. K., Aberdeen Proving Ground, Md. 

Clouser, 2nd Lt. E. H., Watervliet Arsenal, Watervliet, N. Y. 

Coffey, Capt. J. W., U. S. Military Academy, West Point, 
Ps: ae 

Collins, Maj. Everett, San Antonio Arsenal, San Antonio, 
Tex. 

Conrad, Capt. T. W., Watervliet Arsenal, Watervliet, N. Y 

Conway, ist Lt. H. J., Aberdeen Proving Ground, Md. 

Coupland, Ist Lt. R. C., Wright Field, Fairfield, Ohio. 

Crain, Maj. J. K., Pieatinny Arsenal, Dover, N. J. 

Crane, 1st Lt. R. Z., Philippine Ordnance Depot, Fort 
Santiago, P, I. 

Crawford, Capt. J. S., Fort Bragg, N. C. 

Crim, Capt. L. P., Fort Lewis, Wash. 

Crump, Capt. I. A., Picatinny Arsenal, Dover, N. J. 

Custis, Capt. A. B., Frankford Arsenal, Philadelphia, Pa. 


Daniels, Capt. R. W., Aberdeen Proving Ground, Md. 

Darby, Ist Lt. M. E., Pacific General Depot, Corozal, 
Canal Zone. 

Davis, Maj. H. C., Hq. Organized Reserves, 333 Brix Build- 
ing, Fresno, Calif. 

Davis, Ist Lt. M. H., Edgewood Arsenal, Edgewood, Md. 

Deitrick, Ist Lt. C. H., Hawaiian Ordnance Depot, Honolulu, 
Hawaii. 

D’Espinosa, 2nd Lt. W. J., Ordnance School, Watertown 
Arsenal, Watertown, Mass. 

Devenbeck, 2nd Lt. F. C., Aberdeen Proving Ground, Md. 

Deylitz, Ist Lt. P. L.. U.S. Military Academy, West Point, 
mn. F. 

Dickson, Col. T. C., Watertown Arsenal, Watertown, Mass. 

Dillon, Capt. L. J., Cleveland District Ordnance Office, 1524 
Keith Building, Cleveland, Ohio. 

Drewry, Capt. G. H., Infantry and Aircraft Armament 
Division, Office Chief of Ordnance, Washington, ID. C. 


Eddy, Ist Lt. G. G., Philippine Ordnance Depot, Ft. 
Santiago, P. I. 

Elliot, Ist Lt. A. D., Springfield Armory, Springfield, Mass. 

Elliott, Capt. S. H., Field Service, Office Chief of Ordnance, 
Washington, D. C. 

Ely, Capt. H. B., Frankford Arsenal, Philadelphia, Pa. 

Englehart, Maj. F. A., Philippine Department, Fort Mills, 
Ee. &, 

Erwin, Capt. J. M., Artillery Division, Office Chief of Ord- 
nance, Washington, D. C. 


Faymonville, Maj. P. R., New York District Ordnance Office, 
39 Whitehall Street, New York, N. Y. 

Fidlar, Capt. J. B., Picatinny Arsenal, Dover, N. J. 

Fletcher, 2nd Lt. L. S., Schofield Barracks, Hawaii. 

Ford, Maj. A. W., Aberdeen Proving Ground, Md 














The famous family of steel products 
under the Agathon trade-mark in- 
cludes Alloy Steels, Special Finish 
Sheets as well as all standard finishes, 
Electrical Sheets, Hot Rolled Strip, 
Toncan- Enameling Iron, Toncan 
Oven - Lining, Galvannealed Sheets 


and Enduro Stainless Iron. 


CENTRAL ALLOY STEEL 
CORPORATION 


MAssILLon, OnI0 


World’s largest and most highly specialized 
alloy steel producers 

















A war-time contribution to 
peace-time industry. 


Butanol 


—a by-product of the war-time 

demand for chemically pure 

acetone—has become a corner- 

stone of the modern lacquer 
industry. 





An interesting pamphlet de- 

scriptive of Butanol and other 

C. S. C. products will be mailed 
upon request. 


(OMMERCIAL SOLVENTS (RPORATION 


SALES OFFICES: 





17 East 42nd Street, Aldwych House, Terre Haute, 
NEW YORK,N.Y. Aldwych, W. C. 2, INDIANA. 


LONDON, ENGLAND. 
PLANTS—Terre Haute, Ind., and Peoria, Ill. 
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CAUSTIC SODA 
LIQUID CHLORINE 
BICARBONATE OF SODA 
BLEACHING POWDER 
ANHYDROUS AMMONIA 
AQUA AMMONIA 
SODA ASH 


MANUFACTURERS 
OF 
PURITE 
FOR REFINING 
AND 
DESULPHURIZING 
IRON 


he MATHIESON ALKALI WORKS Yc 


250 PARK AVE. NEW YORK CITY 
PHILADELPHIA CHICAGO PROVIDENCE CHARLOTTE CINCINNATI 
Works: Niagara Falls, N. Y.—Saltville, Va 
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DELAWARE STEEL AND | 


ORDNANCE CO., Inc. 


oL_ 


General Offices 


1002-1004 Woolworth Building, 
New Yorx City 


S>A> 
OPERATIONS 


Curtis Bay Ordnance Reserve Depot 
Curtis Bay, Maryland 


Raritan Arsenal 
Metuchen, New Jersey 























Ford, Capt. E. L., Jr., Ordnance School, Waiertown Ars< ial, 
Watertown, Mass. 

Frank, Maj. S. H., Hq. 2nd Corps Area, Governors Island. 
> € 

Freeman, ist Lt. J. W., Ordnance Department, Watertown 
Arsenal, Watertown, Mass. 


Gatchell, Maj. O. J., Command and General Staff School, 
Fort Leavenworth, Kan. 

Gaugler, Maj. R. La Hq. Organized Reserves, Graham Build 
ing, 14th and E Streets, Washington, D. C, 

Gerber, Capt. T. C.. Hq. 5th Corps Area, Fort Hayes, Ohio. 

Gerhardt, Capt. W. R., Ordnance School, Watertown 
Arsenal, Watertown, Mass. 

Gibson, Capt. J. A. B., Fort Sam Houston, Tex. 

Gilbert, Capt. F. 1., Hq. Ist Corps Area, Army Base, Bos 
ton, Mass. 

Gillespie, Maj. A. G., liq. 6th Corps Area, 1819 W. Pershing 
Road, Chicago, Il. 

Gillespie, Maj. J. B., Militin Bureau, Washington, D. C. 

Goebert, Capt. E. C.. Bridgeport District Ordnance Office. 
Springfield Armory, Springfield, Mass. 

Gorton, Capt. W. T.. Hawaiian Ordnance Depot, Honolulu, 
Hawaii. 

Graham, Maj. G. W.. Army Industrial College, Washing- 
ton, D. C. 

Grubbs, Maj. I). C. T., Hq. 7th Cerps Area, Fort Omaha, 
Nebr. 

Grum, Ist Lt. A. F., Hq. Sth Corps Area, Fort Sam Hous 

ton, Tex. 
Gruver, 2nd Lt. BE. S., Rock Island Arsenal, Rock Island. Tl. 
Guion, Capt. J. L.. Aberdeen Proving Ground, Md. 


Hall, Capt. ID. C., Field Service, Office Chief of Ordnance, 
Washington, D. C. 

Hamilton, Capt. W. C., Frankford Arsenal, Philadelphia, Pa. 

Haney, Capt. J. B., Ordnance Specialists’ School, Raritan 
Arsenal, Metuchen, N. J. 

Hannum, Maj. R. H.. Hawaiian Ordnance Depot, Honolulu, 
Hawaii. 

Hardigg., Maj. W. B.. Pieatinny Arsenal, Dover, N. J. 

Hardy, Capt. R. bk... Buffalo District Ordnance Office, Water 
vliet Arsenal, Watervliet, N. Y. 

Harmon, Maj. K. B., Rock Island Arsenal, Rock Island, Tl. 

Harris, Maj. C. T.. Jr... Executive Section, Office Chief of 
Ordnance, Washington, ID. C. 

Harris, Capt. J. P.. Picatinny Arsenal, Dover, N. J. 

Harrison, 2nd Lt. EF. H.. Ordnance School, Watertown 
Arsenal, Watertown, Mass. 

Hart, Capt. C. E., Aberdeen Proving Ground, Md. 

Hartrick, Capt. G. R.. Army Industrial College, Wash 
ington, D. C. 

Hatcher, Capt. J. L., Technical Staff, Office Chief of Ord- 
nance, Washington, D. C. 

Hatcher, Maj. J. S., Frankford Arsenal, Philadelphia, I’a 

Hauseman, 1st Lt. D. N., Ordnance School, Watertown 
Arsenal, Watertown, Mass. 

Hayes, Maj. T. J.. Hq. 9th Corps Area, Presidio of San 
Francisco, Calif. 

Heiss, 2nd Lt. G. K., Raritan Arsenal, Metuchen, N. J. 

Hendry, 1st Lt. Earl, Hq. 7th Corps Area, Fort Omaha, Nebr 

Henry, Capt. W. J., Aberdeen Proving Ground, Md. 

Hirsch, Capt. G. W., Hq. 9th Corps Area, Presidio of San 
Francisco, Calif. 

Hitchcock, 1st Lt. L. B., Picatinny Arsenal, Dover, N. J. 

Hof, Brig. Gen. Samuel, Chief of Field Service, Office Chief 
of Ordnance, Washington, D. C. 

Hofstetter, Capt. C. F., Langley Field, Va. 

Hogan, 1st Lt. R. J., Ordnance School, Watertown Arsenal, 

Watertown, Mass. 
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Livlman, Ist Lt. J. L., New York District Ordnance Office, 
39 Whitehall Street, New York, N. Y. 

Holmes, Capt. J. G., Fort Monroe, Va. 

Holmes, Capt. T. W., Springfield Armory, Springfield, Mass. 

Horney, Col. O. C., Philippine Ordnance Depot, Ft. 
Santiago, P. 1. 

Hubbell, Capt. R. L., Ordnance School, Watertown Arsenal, 
Watertown, Muss. 

Huff, Capt. S. P., 
Watertown, Mass, 

Hughes, Maj. E. S., Army War College, Washington, D. C. 

Huling, Capt. John, Ordnance Specialists’ School, Raritan 
Arsenal. Metuchen, N, J. 


Ordnance School, Watertown Arsenal, 


Jenks, Lt. Col. G. F.. Rock Island Arsenal, Rock Island, Hl. 

Jervey, Capt. T. M., Aberdeen Proving Ground, Md. 

Johnson, Maj. A. B., Aberdeen Proving Ground, Md. 

Joiner, Capt. W. IL, Frankford Arsenal, Philadelphia, Pa. 

Jordan, Lt. Col. H. B., Field Service, Office Chief of Ord- 
nance, Washington, D. C. A 

Joyes, Col J. W., Industrial College, Washing 
ton, D. C. 


Army 


Keck, Capt. C. H., 
ms he 

Kelly, Capt. D. C., 

Kelly, Capt. TP. K., 
Watertown, Mass. 

Kennedy, Capt. G. S., Raritan Arsenal, Metuchen, N. J. 

Kiebl, Maj. P. J. R., Fort Sill, Okla. 

Kimble, Capt. S. R., Hq. 7th Corps Area, Fort Omaha, Nebr 

King, Col. DD, M., Rock Island Arsenal, Rock Island, Hl. 

Kirk, Maj. James, Field Service, Office Chief of Ordnance, 
Washington, D. C. 

Kresge, Capt. M. W., Ammunition Division, Office Chief of 
Ordnance, Washington, D. C. 

Krupp, Maj. Oscar, Watervliet Arsenal, Watervliet, N. Y. 

Kutz, Maj. H. R., Hq. 3rd Corps Area, Standard Oil Build 
ing. Baltimore, Md. 


Hy. 2nd Corps Area, Governors Island. 


Hq. 4th Corps Area, Atlanta, Ga. 
Ordnance School, Watertown Arsena:. 


Larned, Maj. W. E.., 
Washington, D.C, 


Field Service, Office Chief of Ordnance, 


Larr, 2nd Lt. David, Ordnance School, Watertown Arsenal. 
Watertown, Mass. 

Lavin, Capt. G. S., 
town, N. J. 

lee, Maj. R. H., Schofield Barracks, Hawaii. 

Leedy, 2nd Lt. Myron, Fort Eustis, Va. 

lemon, Maj. G. F., Savanna Ordnance Depot, Savanna, IL. 

leonard, 2nd Lt. L. €.. Ordnance School, Watertown 
Arsenal, Watertown, Mass. 

lewis, Maj. B. O., Artillery Division, Office Chief of Ord- 
nance, Washington, D. C.. 

lang, Capt. J. A.. Hq. 6th Corps Area, 1819 W. Pershing 
Road, Chicago, I. 

Luke, Capt. T. A., 


Delaware Ordnance Depot, Pedrick 


Picatinny Arsenal, Dover, N. J. 

Luse, Capt. A. H., Hq. 3rd Corps Area, Standard Oil Build- 
ing, Baltimore, Md 

Lynn, Capt. A. E, 
Ss: €, 


, Charleston Ordnance Depot, Charleston, 


MacDonald, Maj. J. Q., Frankford Arsenal, Philadelphia, Pa. 

MacGregor, Maj. S. H., Fort Benning, Ga. 

MacMorland, Capt. E. E., Raritan Arsenal, Metuchen, N. J. 

Marsh, Maj. Raymond, Aberdeen Proving Ground, Md. 

Martin, 2nd Lt. D. J., Hawaiian Department, Honolulu, 
Hawaii. 

Mather, Maj. John, Rock Island Arsenal, Rock Island, Ill. 

Maxwell, Maj. R. L., Fort Bliss, Texas. 
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OLT'S 
| FIREARMS 


Leadership! From the earliest 
Colt made in 1836 to the master- 
piece of today Colt’s supremacy 
has been unquestioned. 




















| 


The Orginal Gilt 
1848 





As 
Always 
“The Best That 


Money Can 
Buy” 


1861-65 


Today 


Colt’s Patent Fire Arms Mfg. Co. 
Hartford, Conn., U. S. A. 


Manufacturers of: Colt’s Revolvers, Colt’s Automatic 
Pistols, Colt’s (Browning) Automatic Machine Guns, 
Colt’s (Browning) Automatic Machine Rifies, Thompson 
Submachine Guns, Autosau Dish Washing Machines, 
Autosau Metal Parts Washing Machines. 








A Few a. c. f. 
Products 


Bar Iron 
Castings—grey iron 
Tanks— iron and steel 
Valves 

Contractors’ Cars 
Industrial Cars 
Forgings 

Trailer Trucks 


American Car and 
Foundry Company 


New York : Chicago : St. Louis 
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STANDARD MANGANESE STEEL PHYsicaL EsTs 
* BY ROBERTWHUNT & COo-CHICAGo, ILL. 
































Amsco MANGANESE STEEL 
- Test Bar Berore Puccine 


PULLED UNTIL FRACTURED 
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STAMPINGS 


Competition demands the use of stampings 
wherever practical. 


Special stampings ranging from small light 
up to large heavy 1” in thickness from the 
Bossert Corporation are daily helping to 
meet the necessity of a better product at a 
lower cost for our customers. 


Our experienced engineers are available to 
help in redesigning your castings, forgings, 
etc., into better and more economical stamp- 
ings. 


Send blue prints for quotations or write us 
for stamping design service for which there 
is no charge. 


THE BOSSERT CORPORATION 
Utica, New York 


605 Swetland Bldg. 30 Church Street 1122 Book Bldg. 
Cleveland, Ohio New York City Detroit, Mich. 














McFarland, Lt. Col. Earl, U. S. Military Academy, West 
Point, N. Y. 

McGehee, 2nd Lt. A. J., Aberdeen Proving Ground, Md. 

McGregor, Capt. D. G., Bridgeport District Ordnance Office, 
Springfield Armory, Springfield, Mass. 

McInerney, 2nd Lt. J. E. B., Springfield Armory, Springfield, 
Mass. 

Mclntyre, Capt. J. D., Harvard University, Cambridge, Mass. 

McMahon, Capt. F. A., Pittsburgh District Ordnance Office, 
1014 Diamond Bank Building, Pittsburgh, Pa. 

McPherson, 2nd Lt. W. L., Picatinny Arsenal, Dover, N. J. 

Medaris, Ist Lt. J. B., Pacifie General Depot, Corozal, 
Canal Zone. 

Meek, Capt. S. St. P., Benicia Arsenal, Benicia, Calif. 

Melin, Capt. R. F., Philippine Division, Fort William Me- 
Kinley, P. I. 

Menger, Capt. C. H., Birmingham District Ordnance Office, 
938 Martin Building, Birmingham, Ala. 

Mettler, Maj. C. G., Assistant Military Attaché, American 
Embassy, London, England. 

Meyns, Ist Lt. L. J., Military Personnel Section, Office Chief 
of Ordnance, Washington, D. C. 

Miles, Maj. F. H., Ammunition Division, Office Chief of 
Ordnance, Washington, D. C. 

Miller, Capt. L. <A., Caterpillar Tractor Company, San 
Leandro, Calif. 

Minton, Capt. H. E., Fort Sill, Okla. 

Minton, Capt. H. C., Watertown Arsenal, Watertown, Mass. 

Mitchell, 1st Lt. Franklin, Watertown Arsenal, Water- 
town, Mass. 

Moody, Maj. L. B., War Department, General Staff, Wash 
ington, D. C. 

Morgan, Capt. C. H., Frankford Arsenal, Philadelphia, Pa 

Mortimer, Capt. R. P., Fort Sam Houston, Tex. 

Munroe, Lt. Col. J. E., War Department, General Staff, 
Washington, D. C. 

Murphy, Capt. FE. A., San Antonio Arsenal, San Antonio, Tex. 


Niblo, Ist Lt. Urban, Ordnance School, Watertown Arsenal, 
Watertown, Mass. 

Nickerson, Maj. L. A., Pacific General Depot, Corozal, 
Canal Zone. 

Nisley, Capt. H. A., U. S. Military Academy, West Puvint, 
a 

Nix, Maj. R. R., Office Assistant Secretary of War, Wash- 
ington, D. C. 

Nixon, 1st Lt. T. H., Aberdeen Proving Ground, Md. 

Nugent, 2nd Lt. R. E., Aberdeen Proving Ground, Md. 


O’Hern, Col. E. P., Hq. 9th Corps Area, Presidio of San 
Franciseo, Calif. 

O’Leary, 1st Lt. Clarence, Raritan Arsenal, Metuchen, N. J. 

O’ Leary, Maj. Herbert, Springfield Armory, Springfield, Mass. 

Olmsted, Capt. B. R., Field Service, Office Chief of Ord- 
nance, Washington, D. C. 

Oreutt, Capt. J. W., Erie Ordnance Depot, La Carne, Ohio. 

Osborn, Capt. N. W., Army Industrial College, Washing- 
ton, D. C, 

O’Shaughnessy, Maj. P. J. (Ret.), Advisory Section, Office 
Chief of Ordnance, Washington, D. C. 

Outland, Capt. G. W., Hawaiian Ordnance Depot, Honolulu, 
Hawaii. 


Partridge, Maj. C. E., Benicia Arsenal, Benicia, Calif. 

Peirce, 1st Lt. J. B., Ordnance School, Watertown Arsenal, 
Watertown, Mass. 

Peoples, 2nd Lt. U. J. L., Jr., Curtis Bay Ordnance Depot, 
South Baltimore, Md. 

Perrin, 1st Lt. A. C., Ordnance Specialists’ School, Raritan 

Arsenal, Metuchen, N. J 
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Pinger, Maj. R. W., University of California, Berkeley, Calif. 
Presbrey, Maj. O. H., Pacific General Depot, Corozal, 


Canal Zone. 


Proctor, 1st Lt. J. W., Pacific General Depot, Corozal, 


Canal Zone. 
Quinton, Maj. A. B., Aberdeen Proving Ground, Md. 


Ramsey, Maj. N. F., Command and General Staff School, 
Fort Leavenworth, Kans. 

Randall, Capt. W. V., Raritan Arsenal, Metuchen, N. J. 

Read, Lt. Col. J. H., Jr., Springfield Armory, Springfield, 
Mass. 

Reed, Capt. C. S., Ammunition Division, Office Chief of 
Ordnance, Washington, D. C. 

Reed, 1st Lt. C. W., Camp Meade, Md. 

Reed, ist Lt. F. F., Army Industrial College, Washington, 
D. C. 

Reedall, Ist Lt. H. M., Fort Bliss, Texas. 

Regad, 2nd Lt. E. D., Ordnance School, Watertown Arsenal, 
Watertown, Mass. 

Rehm, Capt. H. W., Brown University, Providence, R. I. 

Reimel, Capt. S. E., Camp Meade, Md. 

Rice, Maj. H. L., Office Assistant Secretary of War, Wash- 
ington, D. C. 

Richardson, Maj. C. T., Military Attaché, American Em- 
bassy, Buenos Aires, Argentina, S. A. 

Rising, Capt. H. N., Ordnance School, Watertown Arsenal, 
Watertown, Mass. 

Ritchie, Capt. S. B., Watertown Arsenal, Watertown, Mass. 
Roberts, Maj. C. M., St. Louis District Ordnance Office, 
Missouri State Life Insurance Building, St. Louis, Mo. 

Robins, 2nd Lt. R. R., Aberdeen Proving Ground, Md. 

Rogers, 1st Lt. G. D., Ordnance School, Watertown Arsenal, 
Watertown, Mass. 

Rogers, Capt. J. A., Hq. 5th Corps Area, Fort Hayes, Ohio. 

Rogers, Capt. L. R., Pig Point Ordnance Depot, Ports- 
mouth, Va. 

Root, Capt. J. A., Picatinny Arsenal, Dover, N. J. 

Rose, Maj. J. B., Army War College, Washington, D. C. 

Rothgeb, 2nd Lt. C. E., Charleston Ordnance Depot, Charles- 
ton, S.C. 

Rothrock, 1st Lt. A. D., Fort Benning, Ga. 

Rowland, ist Lt. G. T., Rock Island Arsenal, Rock Island, 
Tl. 

Ruggles, Brig. Gen. C. L’H., Chief of Manufacture, Office 
Chief of Ordnance, Washington, D. C. 

Rutherford, Maj. H. K., Office Assistant Secretary of War, 
Washington, D. C. 


Safford, Capt. H. F., Ammunition Division, Office Chief of 
Ordnance, Washington, D. C. 

Sayler, Maj. H. B., Ordnance Specialists’ School, Raritan 
Arsenal, Metuchen, N. J. 

Schimelfenig, Maj. C. A., Office Assistant Secretary of War, 
Washington, D. C. 

Schull, Col. H. W., Springfield Armory, Springfield, Mass. 

Schwartz, 1st Lt. Philip, Fort Bragg, N. C. 

Sears, Maj. Robert, Field Service, Office Chief of Ordnance, 
Washington, D. C. 

Serrem, Capt. M. M., Ordnance Specialists’ School, Raritan 
Arsenal, Metuchen, N. J. 

Shaffer, Capt. F. C., Philadelphia District Ordnance Office, 
1325 Widener Building, Philadelphia, Pa. 

Shaler, 1st Lt. Harrison, Raritan Arsenal, Metuchen, N. J. 

Sheridan, Maj. H. H. K.. Camp Meade, Md. 

Shinkle, Lt. Col. BE. M., Hawaiian Department, Honolulu, 
Hawaii. 

Shurtleff, Maj. D. K., Statistics and War Plans Section, 

Office Chief of Ordnance. Washington, D. C. 























HERCULES 


SPORTING POWDERS 


HERCULES POWDER. COMPANY 


(INCORPORATED) 


Wilmington, Delaware 













































A 


vast organization 
to serve you 


The little brass and bell foundry which R. T. 
Crane launched in Chicago 72 years ago has grown 
into a vast organization, with factory ground-area 
totaling 376 acres and employees numbering 


18,000. 


His resolution to win for his products a reputa- 
tion of unfailing dependability has justified itself 
in the perfect confidence in which Crane mate- 
rials are held in industry, in marine service, in 
the home, wherever valves, fittings, and plumbing 
supplies are used. 


The great Crane organization built on this foun- 
dation has unsurpassed manufacturing facilities, 
tried processes, an unquestioned reputation. It 
is always ready and prepared to serve. 


CRAN 


836 So. Michigan Ave., Chicago 


Branches in all principal cities 
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For Every 
Type of Motor 


THAT GOOD GULF GASOLINE 
GULF NO-NOX MOTOR FUEL 
SUPREME MOTOR OIL 


Manufactured by 


Gulf Refining Co. 











In Uncle Sam’s 


Motor Trucks 
and Airplanes 


Thompson Valves have served 
their full time and earned high 
rank for faithful performance 


of duty. 

























Valves 


Used as original equipment by 
over sixty leading builders of 
airplanes, automobiles, motor 
trucks, tractors and motorcycles. 












THOMPSON PRODUCTS, INC 
General Offices: Cleveland, O., U.S.A. 
Factories: CLEVELAND and DETROIT 





Whelen, Lt. Col. Townsend, 





Simon, 2nd Lt. L. E., Ordnance School, Watertown Arsenal, 
Watertown, Mass. 
Simpson, Maj. B. W., 
Watertown, Mass. 
Skinner, Capt. A. H.., 
Ga. 

Slattery, Ist Lt. J. W., 
faltimore, Md. 

Slaughter, Capt. W. R., Aberdeen Proving Ground, Md. 

ist It. E. W.. School, Raritat 
Arsenal, Metuchen, N. J. 

Smith, Maj. T. J.., 
Ordnance, Washington, D. C. 

Soderholm, Capt. W. H., Chicago District Ordnance Office, 
600 West Jackson Blvd., Chicago, Tl. 

Harvard Unis 


Ordnance School, Watertown Arsenal, 


Georgia School of Technology, Atlanta, 


Curtis Bay Ordnance Depot, Sout! 


Simi h Ordnance Specialists’ 


Ammunition Division, Office Chief of 


Somers, Maj. R. f.. ersity. Cambridge. Mass 


Spalding, Maj. S. P.. Field Service. Office Chief of Ord- 
nance, Washington, D. C. 
Steese, Maj. C. M., Detroit District Ordnance Office, S02 


Farwell Building, Detroit, Mich. 
Stewart, Lt. Col. G. H., Augusta Arsenal, Augusta, Ga 
Stribling. Capt. S. R.. Kelly Field, Tex. 

Strickland, Capt. N. H., Fort 
Stuart, Maj. A. J... Technical 
nance, Washington, D. C. 
Studler, Ist Lt. R. R.. Infantry and Aircraft 
Division, Office Chief of Ordnance, Washington. D. C. 
Sucher, 1st Lt. J. G.. U. S. Military Academy, West Point. 

a A 


Benning, Ga. 


Staff, Office Chief of Ord 


Armament 


Taber, Ist Lt. T. R., Lehigh University, Bethlehem, Pa 


Taylor, Ist 14. G. M.. U.S. Military Academy. West Peint, 
i Bs 
Taylor, Maj. Roger, Office Assistant Secretary of War. 


Washington, D. C. 


Terry, Capt. C. C., Hq. Sth Corps Area, Fort Sam Houston, 


Tex. 

Thummel, Maj. C. B., Hq. 7th Corps Area, Fort Omaha, 
Nebr. 

Traeger, Maj. C. H., Curtis Bay Ordnance Depot, South 


Baltimore, Md. 

Trumbower, Capt. W. C., Miller Field, N. Y. 

Tschappat, Col. W. H., Chief of Technical Staff, Office Chief 
of Ordnance, Washington, D. C. 


Underwood, Lt. Col. S. S.. Hq. 4th Corps Area, Atlanta, Ga. 


Vander Hyden, Capt. W. F., Office Assistant Secretary of 
War, Washington, D. C. 
Van ist Lt. L. M., 
Raritan Arsenal, Metuchen, N. J. 
Vincent, Ist Lt. T. K.. Watertown 

Mass. 


Gieson, Ordnance Specialists, School, 


Arsenal, Watertown, 


Wagner, Capt. H. U.. Frankford Arsenal, Philadelphia, Pa. 

Waldmann, Maj. C. <A., Harvard 
Mass. 

Walker, Maj. C. A., 
Ordnance, Washington, D. C. 

Wall, Lt. Col. G. L., Frankford Arsenal, Philadelphia, Pa. 

Walters, Ist Lt. J. W., Raritan Arsenal, Metuchen, N. J. 

Warner, Capt. W. W., Augusta Arsenal, Augusta, Ga 

Wells, Capt. G. M., Aberdeen Proving Ground, Md. 

Wentz, Ist Lt. R. R., Watertown Arsenal, Watertown, Mass 

Wesson, Lt. Col. C. M., Aberdeen Proving Ground, Md. 

Westervelt, Lt. Col. W. 1.. Hq. 2nd Corps Area, Governors 
Island, N. Y. 

Wheeler, Capt. J. A., Fort Eustis, Va. 


University, Cambridge, 


Manufacturing Service, Office Chief of 


Manufacturing Service, Office 


Chief of Ordnance, Washington, D. C. 
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Whitney, Ist Lt. C. E., Cleveland District Ordnance Office, 
1524 Keith Building, Cleveland, Ohio. 

Wilhelm, Maj. G. P., Hq. Sth Corps Area, Fort Sam Hous- 
ton, Tex. 

Wilkins, Capt. H. 8S., Baltimore District Ordnance Office, 
200 Scott Street, Baltimore, Md. 

Willintus, Maj. Gen. C. C., Chief of Ordnance, U. S, A,, 
Washington, D. C, 

Williams, Ist Lt. H. K., Picatinny Arsenal, Dover, N. J. 

Willink, 2nd Lt. Arthur, Ordnance School, Watertown Ar 
senal, Watertown, Mass. 

Willis, Ist Lt. H. A., Savanna Ordnance Depot, Savanna, I. 
Wilson, Capt. Vennard, Statistics and Industrial War Plans 
Section, Office Chief of Ordnance, Washington, D. C. 
Wilson, Capt. W. I., U. S. Military Academy, West Point, 

ee 
Winningstad, Capt. O. P., Statistics and War Plans Seec- 
tion, Office Chief of Ordnance, Washington, D. C. 
Wipprecht, Capt. Read, Aberdeen Proving Ground, Md. 
Woodberry, Maj. J. H., Army Industrial College, Washing- 
ton, D. C. 
Woodbury, Capt. G. C., Cornell University, Ithaca, N. Y. 
Woody, Ist Lt. G, A.. Frankford Arsenal, Philadelphia, Pa. 
Wotkyns, Capt. G. L., Frankford Arsenal, Philadelphia, Pa. 


Young, Maj. C. G., Picatinny Arsenal, Dover, N. J. 

Young, Maj. W. C., Fort Bragg. N. C. 

Zoller, 2nd la. G. A.. Picatinny Arsenal, Dover, N. J. 

Zornig, Maj. H. H., Assistant Military Attaché, American 
Embassy, Berlin, Germany. 


California Post, A. O. A., Offers Essay Prize 
‘THE Board of Directors of the California Post, Army 

Ordnance Association, announces the appropriation of 
$40.00 to be awarded for prizes for the best essays pre 
pared on an Ordnance topie suitable for publieation in 
this Journal. The competition is open to members of the 
Advaneed Course, Ordnance Units, R. O. T. C., of the 
University of California and Stanford University. In ad- 
dition to prize money, winners of the contest will be 
awarded annual membership in the Army Ordnance Asso 
ciation, 

Dr. W. W. Campbell, President of the University of 
California, and Dr. Ray Lyman Wilbur, President of 
Stanford University, have approved the competition. 

Realizing the necessity of aequainting college students 
with the importance of ordnance preparedness in our 
schem of national defense, the California Post has adopt 
ed this very commendable method of stimulating interest 
unong our younger citizens who must earry on when those 
who, by experience, know the seriousness of the situation 
have passed from the seene., 

All manuseripts will be submitted in aceordance with 
rules adopted by a committee of the California Post. The 


contest will close Mareh 31, 19238. 





WANTED 
Copies of ARMY ORDNANCH 
Nos. 1, 2, 3, 4, 5, 9, 12, 14, 16, 17. 
Kk. RICHARD PAGE, 
131 So. University PLAce 
NORMAN, OKLA. 














Time and money 
saving models for 
printing, typewrit- 
ing,composing, ad- 
dressing and fold- 
ing. Sales and ser- 
vice offices in fifty 


cities. 


The 





Almost every kind and size 
of business can use the 
Multigraph with profit. 49 
banks out of a published 
list of the 68 largest in the 
United States use the Multi- 
graph. That is the strongest 
endorsement of a business 
equipment that can be 


offered. ® 


American Multigraph Sales Co. 


CLEVELAND, OHIO 








“There 15 no 


satisfactory substitute 
jor an 


Orthophonic Victrola 


Once you hear the Orthophonic Victrola, any other 
reproducing instrument seems inadequate by comparison 
It has that full rich tone combined with resonant depth 
of volume achieved only by exclusive Victor principles 


of reproduction. 


Ask your nearest Victor dealer to play you the latest 
Orthophonic Victor Records on the new Orthophonic 
Victrola. Only then will you appreciate its absolute 


fidelity of performance 


It is as if the artist, the orches 


tra, or the band were right in the room, singing or 
playing to you and your friends. See your dealer—today! 


The New \ ) ; 
idasiance 1 C C r ol a 


VICTOR TALKING MACHINE CO 


CAMDEN, N. J., U.S.A 
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More Hours of Service 


in Pure Oil Products! 


_ — you use Tiolene 100% 
Super-Pennsylvania Motor Oil in a 
pleasure car, tractor, truck, or aeroplane, 
you'll find that it out-lasts and out: 
lubricates other oils. Why? Because 
itis skillfully refined from Cabin Creek 
crude—the highest quality crude found 
on this continent. 

And while Tiolene is but one of the 
many Pure Oil products, it is repre 
sentative of their uniform goodness. 


{ Pure Oil products are sold 


thruout twenty-six states. 


THE PURE OIL COMPANY 


One of the largest independent producers, 


refiners, marketers. 


General Offices Chicago 
































Our Times, The 
Ameriea Finding Herself. 


York: 


Charles Seribner’s Sons. 





United States 1900-1925. Vol. II, 
By Mark Sullivan. New 
1927. 


$5.00. 


MARK SULLIVAN in his second volume of Our Times 


again shows his keen insight into American affairs 


concerning the period of which he writes. 
table style of presenting statistics in a manner which 


makes them delightful reading he 


through 1905. 


In his inimi- 


carries his history 
Recognizing that the early training of the 


child shapes the thoughts and deeds of the man, he re- 


views the education and environment which produced the 
political, industrial and other leaders of the early part of 


the present century. With this 


background for the 


“American mind” he then records the major events of the 


years 1904 and 1905; the development of the oil indus- 
try, the formation of trusts and the legal fight against 
these strong combines, the adulteration of foods and the 


pure food agitation, and the early attempts of Langley 


and the Wright brothers in the art of flying. 


Roosevelt 


again enters the story and his interesting and dramatic 


administration is treated most entertainingly. 


Paramount in his handling of publie questions was his 


characteristie attitude of supremacy of 


the government 


against which his antagonists had little support. The 


reader gains a good idea of “big business’ 


, 


in this volume 


and in railroad competition alone is given an insight into 


how such events shape the development of the nation. 


The many interesting pictures provide one of the many 


charms of this book and help to visualize better than words 


ean ever do the personages and events of the period. 


These volumes are a permanent and valuable addition 


to Americana and too much praise cannot be given for 


the all-embracing picture which they present and for the 


masterly technique of the author. 


The publie will eagerly 


look forward to the sueceeding volumes of this great epic. 


Science, the False Messiah. By C. E. Ayres. 
1927. 


lis: The Bobbs-Merrill Company. 


Indianapo- 
$3.00. 


NJO. matter how radically one may disagree with the 


author’s premises and conclusions 


and his statement 


that there is no fundamental difference between the folk 
lore of the ancients and our body of scientific belief is 


a sample of his startling ereed this book is decidedly 


stimulating. “Aude alteram partem” 


is always a good 


rule, and this new point of view is salutary even if it 


arouses displeasure. 


Mr. Ayres’ volume has the benefit of an excellent stvle, 


and his ironical remarks are often highly entertaining. 


H» prediets that ‘‘scientists—or 


persons 


who will be 


ealled scientists—are to be the rulers of our future.’’ A 


young philosopher’s outlook on seience and the machine 


age that contains much mental pabulum. 
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The Rise of American Civilization. By Charles A. 


Beard and Mary R. Beard. New York: The MaeMillan 
Company. 1927. 2 vols. $12.50. 
‘THIS is a particularly absorbing book for everyone in- 

terested in American history. The reader is given all 
the episodes from the desire in England for colonization 
to the happenings of the present day in eareful and ae- 
curate sequence. The effeets of the various political, eco- 
nomie and social questions are traced in great deta‘l 

The literature, art and religious developments of each 
period are given, too, with understanding and imagina- 
tion, showing how closely they underlie American history 
as a whole. It is an astonishing picture which spreads 
out before us as we follow the growth of eeonomie an: 
political power. The trend toward Jacksonian Demoe- 
racy and its results are treated at considerable length. 
We are guided with pain-taking eare from “agricultural 
imperialism” through the “Gilded Age” up through the 
“Machine Age.” 

While everything seems upset at times with staggering 
calamities to come, we appreciate the gradual growth and 
development of the whole and in the end “Manifest Des- 
tiny” to prevail. With all the varied phases of each move- 
ment, the authors have maintained a remarkable unity and 
coherence throughout. It makes us fully realize the won- 
derful pulse and energy of Ameriean life which today lies 
beneath our civilization. 


A Short History of the United States Navy. By George 
R. Clark, Rear Admiral, U. S. Navy (Ret.); William O. 
Stevens, Ph. D., Litt. D.; Carroll 8. Alden, Ph. D.; 
Herman F. Krafft, LL. B. Revised and continued by 
Carroll S. Alden, Ph. D. Philadelphia: J. B. Lippin 
eott Company. 1927. $4.50. 

ALTHOUGH primarily intended to serve as a textbook 
of naval history at Annapolis, the authors have sue 

ceeded in producing a readable narrative which describes 
the successive steps in the development of our Navy from 
the Revolution down through the World War to the Wash 
ington Conference. All the Naval engagements of our his 
tory (both single ship and fleet actions) are adequately 
deseribed and, wherever possible and desirable, the text is 
supplemented with maps and designs which clarify the 
tactical situations involved. It is by no means too teehni 
cal for the layman. The influence of sea power on our 
own history finds an exeellent presentation in this interest 
ing volume. 


Public Expenditures: The Present Ills and the Proposed 
Remedies. By Harold W. Guest, Ph. D. New York: 
G. P. Putnam’s Sons. 1927. $1.75. 

‘THIS book is addressed to open-minded citizens and pre- 

sents publie expenditures as “an expression of certain 
forms of human behavior.” That the subject needs to be 
thoroughly understood by voters and administrative bodies 
is not to be denied and the author endeavors to stimu 
late thought thereon. He treats his subject from the so- 
cial-psychological standpoint with econvineing exposition. 

The proper viewpoint of the state, the voter and the legis 

lative groups are indicated. Having established a stan 

dard of expenditure there remains the means of control. 

For this purpose the author advoeates a budget, com 








A modern brass mill 


If you have ever motored up through Connecti- 
cut to the Berkshires you may have seen our 
Chase Metal Works plant in Waterville. three 
miles from Waterbury. 


Brick and cement. of modern construction, it 
lies along the Naugatuck River for almost a mile 
in length. 


And you would hardly believe the amount of 
brass and copper that plant can turn out. Good 
stuff too, this Chase Brass. 


Chase Brass 


2, 
> ‘ 
Bronze {: *) Copper 


at all HUNGERFORD or CHASE Warehouses 


Miuts: CHASE COMPANIES, Inc.. WATERBURY, CONN. 
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BLACK & DECKER | 


Portable Electric Tools 
| “With the Pistol Grip and Trigger Switch” 








ELECTRIC 
BUFFER for every need. 


These to 


are rendering 


the high 


type of ser- 
vice in every 


civiliz 
country 
the world. 


The BLACK & DECKER MFG. CO. 


There is a 

Brack & DECKEk 
PORTABLE ELEcrric 
SCREW Driver, ELEc- 
TRIC SOCKET WRENCH, 
TAPPER, ELECTRIC GRINDER or 


ols 





est 


ed 


in 





TOWSON, MD. 

















New 


STAIR STRINGERS and OTHER USES 


The J 
are available 
per foot. 
On acce 
are desi 
A rolle 


strength than pressed shapes. 


They 
square 


pearance than is possible to attain from other 
methods. 


J & L Light Channels carried in stock 


Chicago, Cincinnati and Pittsburgh 


Jones & Laughlin Steel Corporation 


American Iron & Steel Works 
Pittsburgh, Pa. 


& L New 


are 


J&L 


Light Channels 


adaptable for 


10” Stair Stringer Channels 
8.8 pounds 


Lightweight 


in two weights—-8& pounds and 


vunt of the light weight, the channels 
rable from the standpoint of economy. 
d structural section insures greater 
with 
ap- 


true and 
a neater 


rolled straight and 


corners, thus affording 


J & L Warehouses in 











plete records and accounts, proper administration of per 
sonnel, and centralized purchasing. To accomplish this 
there is needed proper and intelligent educational develop 
ment. If those who do not agree with the details of the 
author’s analysis will accept this book as a challenge to 
provide a more thorough treatment of the subject, this 
hook will in some measure have accomplished the purpose. 
Patents. By Roger Sherman Hoar, M. A., L. L. B. New 
York: The Ronald Press Company. 1926. 
‘THIS work is intended, primarily, for the use of the 

business executive and it tells in condensed form those 
things concerning patents which a_ business executive 
should know. 

While the foregoing is its primary object, vet the book 
is well worth the reading of any patent attorney as from 
it he ean gain some useful knowledge of how a Patent 
Department of a business concern may be organized and 
condueted. 

The author has treated briefly, yet comprehensively, the 
fundamentals of patents dividing the work into 18 chap 
ters, all of which are of interest, but of which the chapter 
on Anticipation and Domination (which by the way, is 
very much misunderstood, and _ it worth 
while for one to study such chapter), Patent Office Pro 
cedure, Patent Office Tacties, Legal Papers, and Forms of 
Patent Contracts are of particular interest. 

While this reviewer unable to agree with the author in 
his rather severe strictures on the nomenclature with which 


would be well 


the Patent Law is surrounded, yet the book as a whole 
shows the result of careful and earnest thought and study 
and from it one may gain useful knowledge in relation 


to patents. 


Talleyrand—The Training of a Statesman. 1754-1838. 
By Anna Bowman Dodd. New York: G, P. Putnam’s 
Sons. 1927. $5.00. 

[N this biography there seems to have been adherence 
throughout to Othello’s “nothing extenuate, nor aught 

although in this life of one of the 


most unscrupulous of great statesmen it would have been 


set down in malice,” 
easy to sin against such a guiding principle. Talleyrand 
is an outstanding personality of the latter part of the 
18th and the beginning of the 19th centuries, and Mrs. 
Dodd maintains the reader’s unflagging interest through 
out in deseribing the character and activities of the man 
and the events of the long span of his life. As a principal 
actor in the drama of these times and a maker of history, 
a closer acquaintance with the sometime Bishop of Autun 
makes for a better understanding of the epoch. Both as 
a biography and as portrayal of the France and Europe 
of those times, it is one of the most fascinating books this 


reviewer has read for a long time. 


Reminiscences of Adventure and Service: A Record of 
Sixty-five Years: By Maj. Gen. A. W. Greely, U. S. A. 
New York: Charles Seribner’s Sons. 1927. $3.50. 


‘T HE good health of the author when a boy in the Civil 

War has continued sufficiently so that at eighty-four 
vears of age he adds another volume to his previously 
published delightful books. His life has been full of in- 
teresting and epoch-making incidents and the publie is in- 
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debted to him for recording so charmingly herein his per- 
sonal views on the many subjects diseussed. 

Much of his life work was devoted to Army communi- 
cations and to him is due many of the vast improvements 
therein prior to the World War. In a rather modest way 
he tells of his participation in the Peninsular Campaign. 
duty with the Greely Artie Expedition, Signal Corps de- 
velopment and the U. 8S. Weather Service. Much not 
known to the general reader is recounted concerning the 
Signal work during the Spanish-American War, the Alas- 
kan Cable and the Philippine Cables. 

Most interesting are his reminiscences of the many pub- 
lie personages with whom he came in contact; presidents, 
explorers, diplomats and others who at one time or an- 
other found themselves at Washington or abroad in the 
company of the author. General Greely in this volume 
has added materially to American history and has made 
it possible to grasp a more complete understanding of the 
development of the American Army. 


Julius Caesar and the Grandeur That Was Rome. By 

Vietor Thaddeus. New York: Brentano’s. 1927. $5.00, 
[T is not easy to find one redeeming feature in the character 

of the Caesar that Mr, Thaddeus reveals to us in his 
flowing narrative, as interesting as a “best seller.” In 
faet the grandeur that was Rome is shown as a vile and 
tawdry thing, the leading Romans, such as Pompey and 
Cieero, as unprincipled opportunists, and the whole social 
and political fabrie one vast morass of cruelty, misery, 
vice and corruption. There is enough evidence from Cae- 
sar’s own accounts and from various contemporary let 
ters and orations, to justify this picture. Perhaps too 
little eredit is given Caesar’s ability as a soldier, and too 
much aseribed to the disorganization of the enemy as a 
reason for his victories. At all events this work affords 
a new point of view of Caesar and his epoch of tremendous 


interest. 


American Society for Testing Materials Index to Pro- 
ceedings. Volumes 21-25 (1921-1925). Philadelphia: 
The American Society for Testing Materials. 1927. 
$2.50. 

‘THIS Index contains in addition to a comprehensive sub- 
ject index of the volumes, an authors’ index which 

lists in the case of each name appearing therein all papers 

or discussions attributed to that author, or any commit 
tee reports bearing his signature, and a complete table of 
contents of the five volumes covered. The Index should 
be quite a convenience in locating articles or reports in 
the Proceedings and to this extent should make a file of 


the Proceedings more valuable. 


Casein and Its Industrial Applications. By Edwin Suter- 
meister. (American Chemical Society Monograph Se- 
ries.) New York: The Chemical Catalog Company, 
Ine. 1927. $5.00. 

‘THIS work, by Edwin Sutermeister and ten other econ- 
tributing authors, is one of the few devoted exclusive- 

ly to the subject of casein. The names of the authors of 

the various chapters is sufficient assurance of the relia 
bility of the information contained therein. The layman, 
who thinks of casein as the main constituent of sour milk, 
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A light- concrete mixer of sturdy construc- 
tion for sidewalks, foundations, floors, walls 
and other jobs where a one bag mixer is the 
desired size. Quickly and easily portable. 

Rubber tires or steel rimmed wheels. Power 
charging skip or low charging hopper and 
platform. Single cylinder gasoline engine and 
worm drive transmission. 


KOEHRING COMPANY 


Manufacturers of Pavers, Mixers—Gasoline 
Shovels, Cranes, Draglines 


MILWAUKEE, WISCONSIN 
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in the field of brass manu- 
facture, Scovill artificers 
have set a standard of 
precision and quality. 

They have developed to 
a high degree the art of 
fabricating and designing 
finished and semi-finished 
articles of brass and cop- 
per alloys. 
















Scovill experience is as 
diversified as industry 
itself and includes the 
manufacture of material 
to government specifica- 












tions. 

For further information 
write the Scovill Manu- 
facturing Company at 
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The Oldest Brass Manufacturers in America 
EsTaBLisHep 1802 


wae 
Waterbury, Conn. 
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OPEN HEARTH STEEL 
Billets—Slabs—Sheet Bars 


MERCHANT BAR 
MILL PRODUCTS 
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PIG IRON 


F oundry—Malleable—Basic 
Furnaces at Cleveland, and Josephine, Pa. 





LAKE SUPERIOR IRON ORES 
Mesabi — Gogebic — Menominee 
-_ 


COKE And BY-PRODUCTS 
Sulphate of Ammonia, Benzol, Toluol. 
Solvent Naphtha 
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The CORRIGAN, McKINNEY STEEL Co. 


Cleveland, Ohio 
























reputed to be of value in the correetion of certain in- 


testinal disorders, cannot help but be amazed to note the 
great variety of industrial applications of this substance, 
ineluding, in addition to those indicated above, the manu- 
facture of picture mouldings, leather dressings, soap, shoe 
polishes, photographie plates, films and printing papers, 
oil cloth and linoleum, composition cork, paint removers 
insecticide sprays, imitation leather, ete. Each chapter 
includes a long list of references to the patent and techni 
eal literature of the subject. The book should be of much 
value, not only to the manufacturer, but to chemists and 


others having any interest in casein. 


The Art of the Venice Academy. 
ter. Boston: L. C. 


By Mary Knight Pot 
1927. $3.75. 
‘THIS little volume, one of the series entitled “The Art 
Galleries of Europe,” is a new edition of a work orig 
1905. 


deseriptive and eritical guide book which discusses the ar 


Page and Co. 


inally published in The author has prepared a 


tists as well as their works. Although the work is teehni 
eal enough for the art student or eritie it is in such a 
readable style that the amateur lover of medieva! Italian 
art will enjoy it. There are forty-eight reproductions of 
paintings from the Venice Academy, a bibliography, and 
an index. While painting is not germane to ordnance, 
the technical man often finds a balancing avoeation in one 


of the liberal arts. 


Studies of the Present Condi- 
Ernest Benn, Ltd. 


Britain Looks Forward: 
tion by Various Authors, 


1927. 


London: 

6 shillings. 

[N this book are collected twenty-one artieles by repre 
sentative Britons on the various social, industrial and 

Britain. The Christian 


Science Monitor originally published these articles which 


economical problems of Great 


now appear in a more permanent form. They are well 
written and, in their simplicity and straightforwardness, 
are convincing that England is quite capable of a speedy 
and enduring return to national prosperity through in 


dividual endeavor. 


By Gerald W. 


1927. 


Andrew Jackson: An Epic in Homespun. 
Johnson, New York: Minton, Baleh and Co. 
$3.50. 


THIS short biography, by a well known Southern jour 

nalist, is an impressionist picture of Jackson’s char 
Unlike most 
Jaekson biographies it is not controversial; in fact, Mr. 
Johnson shows that this unpolished and poorly educated 
man had great intelligence, vigor, and courage which made 
him at onee the type and the leader of the frontier Ameri- 
cans of his time. Jackson’s ideal married life, which is 
enlarged upon, does much to offset the less desirable of 
his “homespun” qualities. His great military ability is 
well brought out while the fact that his campaigns ruined 
his health is made elear as an explanation of later bad 


acter with the bright colors predominating. 


temper. 

It is a fully enjoyable book which brings home to us 
the fundamental greatness of this early American leader, 
but it lacks some of the detail and intimacy necessary for 
a complete biography. There are eight illustrations but 
neither index nor bibliography. 





